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AMERICAN IRON AND STEEL.—PITTSBURGH, THE IRON 
CITY. 



As an example of American enterprise and pluck, as well 
as of inventive genius, the iron industry of this country 
is more conspicuous than any other to which our country 
owes its greatness. Doubtless the agricultural interest of 
the United States, absorbing as it does the labor of the great- 
est number and annually yielding a prod act of much greater 
money value than any other, deserves to be considered the in- 
dustry par. excellence of North America ; but it is an occupa- 
tion to which men without capital, other than sound health 
and an average intellect may aspire with almost the assurance 
of success. Good, cheap, and fertile lands are within the 



more than skilled laborers can get in Europe, and " glad to 
get them at that," thus preventing any glut of the labor mar- 
ket. We are glad to be able to say to-day, that notwithstand- 
ing the tide of immigration which is constantly setting toward 
our shores, there is no prospect of a glut" of labor. 

But this state of things while it exhibits the vitality of the 
Government, and the extent of our National resources, is at 
present — as it has been in the past — a source of great and un- 
necessary embarrassment to the manufacturing interests of the 
country. It has impoverished proprietors, and had it not been 
for the agricultural growth which our unoccupied territory 
has permitted, it would have ere this reduced the American 
laborer now happy in the possession of a comfortable home, a 
family well clothed, housed, fed, and educated, to the condition 



The time is coming when either by th» resumption of specie 
payment or from other inevitable causes, disaster will take the 
place of prosperity, and stagnation will reign where now all 
is life and activity, unless timely precautions are taken. 

Let us look briefly at the progress of the iron' industry, as 
illustrated by the operations at Pittsburgh, the Iron City, to 
which our attention has been specially called by a recent visit. 
We were once amused by a comic picture of General Grant, as 
he appeared on the balcony of a Western hotel, in response to 
a serenade. A pair of military boots surmounted by a cloud of 
smoke, constituted the portrait. Substitute for the boots the 
water front on the Monongahela river, crowded with a fleet of 
grimy coal barges, with a few sternwheel steamboatsscudding 
about among them, having their smoke pipes thrown back to 




IRON MILLS OP JONES & LAUGHLINS, PITTSBUEGH, PA. 



reach of any who desire to occupy them. Home and foreign 
demand creates a good and steady market for all agricultural 
products. These facts coupled with— until recently — almost 
entire freedom from the taxation which so burdens European 
farmers, have made the occupation of farming in this country 
certainly remunerative, and one that could be entered upon 
by comparatively inexperienced men. The ease with which 
new lands could be obtained to replace those exhausted by a 
system of drafts without deposits, has made farming almost 
solely a process of ploughing, sowing, and reaping, to be dis- 
continued in one locality and repeated in another as soon as 
the reaping was found to be disproportionately easy. From 
the nature of the case it required no fostering care from the 
Government. It could, and it can for a century to come, take 
care of itself. 

With the manufacturing interests of the country the case 
has been far different. A few are indeed accessible to men of 
small means, and involving only a comparatively small 
amount of skilled labor, may be considered as exceptions to 
the general rule. Of these the manufacture of lumber is a 
notable example. But manufacturing in general requires large 
capital, of both money and brains, in its conduct, and skilled, 
and therefore in this country expensive labor in its perform- 
ance. Skilled labor will remain expensive labor in the United 
States so long as farmers can afford to pay for green hands, 



of the English operative whose only ambition is to stolidly 
and stupidly perform his daily task, and whose highest idea 
of enjoyment is, at its close, for a brief hour to smother and 
drown his feelings of wretchedness in tobacco smoke and beer 
at a pothouse. 

We have said the embarrassments to which American man- 
ufacturers have been forced to submit are unnecessary. It 
will be easy to demonstrate this. They have arisen from com- 
petion with the cheap labor of Europe. It has always been 
in the power of the general Government, to put a stop to such 
competition, by a protective tariff. In failing to do this, or by 
enly very partially protecting some of her most important in- 
dustrial interests, the Government has committed a grave but 
not irreparable blunder, as we may attempt to show in a sub- 
sequent article. Wo have only alluded to this point in the j 
present article because it has an important bearing upon the 
subject in hand. No American industry of like magnitude has 
suffered so much from the want of proper protection as the iron 
manufacture. Should gold return to par to-day and remain 
there, the production of fine grade irons here would nearly or 
quite ceaso, because the labor involved in their manufacture is 
so large an element of cost, that competition with foreign iron 
of like grade would be rendered impossible. It is now possible 
only by reason of the unstable condition of the gold market. 
The present financial condition of things cannot last always. 



avoid the bridges, like the ears of a frightened rabbit, and you 
have an accurate description of the best view of Pittsburgh ob- 
tainable during a week's stay at that busy place. The smoke 
is not so dense however that you cannot walk through it, if 
your courage, and disregard of soiled linen, are sufficient for 
the attempt. Plunging in then boldly, and traveling in any 
direction, you shall not fail to meet with something interesting. 
Anon through the dense veil of smoke you will hear the tkud 
of a steam hammer ; and presently a dim glow which intensi- 
fies as you approach, announces the proximity of some large 
iron or steel works. Or suddenly you chance upon an army of 
workmen with their long iron tubes, each having a glowing 
ball at its extremity, which by their dextrous manipulations 
becomes successively a balloon, a cylinder, a pane of glass, a 
goblet, or a fruit jar. This is one of the numerous glass works 
with which the city abounds, and of which mention shall be 
made in a future number Here is the enormous founder}" where 
the heaviest guns ever made in this country, are cast, by a 
method with which our readers are already familiar. Passing 
down Smithfield street and crossing a fine suspension bridge 
over the Monongahela, you enter what is called Birmingham. 
Along this side of the river as well as on the Pittsburgh side, is 
a forest of chimneys which by day and by night vomit forth 
lurid flames, and smoke so dense that the air is constantly 
filled with black snowflakes. These get in your eyes, in your 
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nose, ears, and mouth ; and on your shirtfront. Your complex- 
ion will shortly be some shades darker, but we promise you 
reward for all these personal discomforts before we return. 
Entering a horse car ws find the inevitable smut, but we are 
quickly conveyed to our special destination. Before* we get 
there we will tell you where we are going, and why we are 
going thifoer. We are bound for the iron mills of Messrs. 
Jonas and Laughlins, the largest establishment of its kind in 
the United States. 

Stepping from the car we enter the office, and in response 
to the announcement of our visit a member of the firm 
promptly and cordially gives us welcome, and offers his es- 
cort during our tour of inspection. 

First as being something out of the general run, and there- 
fore of grsater interest, we are shown into the cold rolling mill 
and machine shops of the establishment. In this shop is 
made the celebrated Patent Cold Rolled Shafting, for which 
this firm is so justly famed. The process of manufacturing 
this shafting is so peculiar and the results so remarkable, 
that we are sure our readers will be eager for the details. Wo 
must be as 1}rief as possible however, as there is very much 
more of interest to see and describe. 

The iron is first rolled hot — a very fine quality only being 
employed for the purpose — into round bars exceeding in diam- 
eter the required size of the shaft from -^ to J of an inch. 
These bars are next plunged into a warm bath of diluted sul- 
phuric acid to remove the scale. They are removed from this 
bath and immediately plunged into a hot bath of lime water 
to neutralize the acid. A third cleansing bath of hot water 
and a thorough rubbing with pumice stone, preparethe bars for 
the cold rolling process. The baths are heated with steam in 
ordsr to facilitate the reactions, and also to impart heat enough 
to the bars to dry them instantaneously when taken out of the 
cleansing bath, and thus prevent rusting. The. bars are next 
passed through a train of chilled iron rollers, differing from 
the ordinary rollers only in theiegpeafer size and more perfect 
coxisifruction. Daring this process the rollers are gradually let 
down to the diminished size of the bars, the latter being con- 
stantly turned about by the workmen so as to be uniformly 
Condensed and formed until they will exactly fit Whitworth's 
Manchester Standard Gage Rings of the desired size. By 
this operation the bars are considerably lengthened and a most 
exquisite finish is imparted to them. So far as we have seen, 
no lathe finished shafting can compare with them in beauty of 
finish or uniformity of size throughout the entire length. 
Shafts selected promiscuously from a stock on hand in the A. 
B. Taylor Printing Press and Machine Co.'s Works, were tested 
on one occasion by Dr. Pratt of Providence, at the Fair of the 
American Institute in New York, and found to vary only by 
ona thousandth of an inch from perfect uniformity. No less 
surprising is the perfectly rounded form attained by this 
method. In this respect they are fully equal to the finest 
turned shafting. 

It was currently supposed previous to the introduction of 
this method, that the quality of the iron would be injured by 
rolling it cold. In its incipiency the process met with derision 
and almost universal skepticism and opposition, both from emi- 
nent engineers and men who although not eminent as the- 
orists, were entitled to respect from their long practical experi- 
ence. Messrs. Jones and Laughlins had the sagacity to per- 
ceive the seeds of truth in the proposed system, and to their 
timely aid and indomitable pluck, combined with the persis- 
tence rendered possible by large capital.it owes its success. 

Our opinions as to the merits of the cold rolling process are 
sustained by the following tests. In 1880 a large number of 
specimens were submitted to Maj. Wm. Wade, of the U. S. 
Ordnance Department, who subjected them to rigid compara- 
ative tests with the same quality of iron rolled while hot, of 
which we give the following summary of average results ex- 
tracted from his report : 

SUMMARY 



IEON ROLLED I, 



JSl-. 



Hot. Cold, l F3l& i 3£3<3 



Tkats-stb^sb— Bars supported at both ends, 
load applied in the middle, distance be- 
tween tu3 supports, 30 Indies. 

Weight, which gives a permanent set of 
ona-tenta of an inch, viz..; \% in. square 

bara 

Round bara, 2 in. diam. 
Round bars, %% " 
T03SI0I7— Weight, which gives a perma- 
nent sat of one deg., applied at 25 in. from 

centar of bars 

Round bara, \% in. diameter, and 9 in. 

between trie clamps 

Compression— vV eight, which gives a de- 

§ression,aa:l a permanent set of one-hnn- 
rath of an inch, to columns \% In. long 

and % in. diameter 

Weight, which bends, and gives a per- 
manent set, to columns 8 in. long and <^in, 

diameter, viz. : Puddled iron 

Charcoal bloom iron 

Tension— Weight per square Inch, which 
cauied rods % in. diam. to stretch and take 

a permanent set, viz.: Paddled iron 

Charcoal bloom iron 
Weight per square inch, at which the 

same rods broke, viz.: Puddled iron 

Charcoal bloom iron 

Hardness— Weight required to produce 

equal indentations 

Indentations made by equal weights, in the 
the fresh-cut ends of the 'oars, were equal; sh 
in the center of the bars as elsewhere. 



3,100 10,700 ; -3,451, 

5,200 11,100 i 2,13U 1Q2H 

6,800 15,600 2,294 



2^00 



13,000 



21.000 i 81,000 I 1*476 > : 
20,'500 ! 37,000 ! 1,804 J [ 



IG1H 



37,250 
42.-139 



55,703 
50,927 



5,000 



03,427 
87,396 



83,156 : 
99,293 



1,837? 
2,039 J 



1,491 ) 
1,950 J 



7,500 < 1,500 



center, and near the edges of 
owing that the iron was as hard 



The following results were obtained by Fairbairn, from whose 
report the following summaries are extracted : 

FIRST SUMMABY 



0OKDITIO2T OF BAB: 


Tensile strength, 
persq. inch 


E -oS 






In lbs. jln tuns. 


■ : s^afs 




60,746 27,119 
58,628 26,173 
88,230 1 39,838 


2.130 
8.000 
0.079 


i,osr 

1,000 

1,605 


Bar turned down to 1 inch diameter.,.. 



turned in the lathe ; and the third had been subjected to the 
process of cold rolling. 

" It is obvious that the effect of the consolidation in the last 
case was to increase the strength of the bar in the ratio of 10 
to 15. 

SECOND SUMMAEY 



Condition of Bah. 



i In lbs. (IiTtun?. being unity. 



of bar in lbs. 



Untouched (black). 

Rolled cold 

Turned 



50,346 

69,295 
47,710 



58,633 


36,173 


88.380 


39.388 


60,7 6 


37,119 



1,000 

1,505 
1,030 



" The first bar was broken in the condition in which it came 
fi-om the iron manufacturer ; the second was a Similar bar 



" In the above summary it will be observed that the effect of 
consolidation by the process of cold rolling, is to increase the 
tensile powers of resistance from 26-17 tuns per square inch 
to 39'38, beingin the ratio of 1:1-5, one-half increase of strength 
gained by the new process of cold rolling." 

John P. Whipple, Chief Engineer of the U. S. Navy, ob- 
tained results fully as favorable in his experiments upon iron 
plates prepared by the cold rolling process, a.nd one by one 
the skeptics have been converted to the new faith, and have 
made profession before the world. But tests of the kind above 
described would still be insufficient to warrant success unless 
actual and continued trial could be added. Practical tests will 
only convince practical men, tests that appeal to the eye of ex- 
perience. There is no lack of such tests. The shafting has 
been used by the A. & W. Sprague Manufacturing Co., ol Prov- 
idence'; in their various mills, and after using it four years their 
opinion of its -merits is shown by an order of 6,000 feet for 
their new mill in Augusta, Maine. It has been ordered after 
a test of six years for the Harmony Mills by Mr. Johnson, their 
accomplished Superintendent, a man whose judgment in all 
matters connected with his profession is of the highest charac- 
ter ; the U. S. Flax Co., of Central Falls, R. I.; the Great 
Falls Manufacturing Co., of Great Falls, Mass.; the Chicago, 
Rock Island, and Pacific R. R., for their new shops at Chicago; 
the Champion Machine Works, Springfield, Ohio; the Buckeye 
Mower and Reaper Works, at Akron, Ohio ; Government Print- 
iag Office and Printing Bureau ^of the Treasury Department, 
at Washington, and many others which we forbear to name. 

But among the most striking evidences of the superior qual- 
ity of the cold-rolled iron, is the success it has met with in the 
manufacture of finger-bars for reapers. It has almost entirely 
superseded the use of steel for this purpose. Messrs. Jones 
and Laughlins made this year seventy thousand of these bars, 
and have already on their books orders for sixty thousand next 
year, which they are confident will be increased before the 
close of the year to one hundred thousand. These bars can be 
depended upon for uniform strength, which is not the case 
with steel finger bars, and have given so much satisfaction 
that not a single complaint has ever been made of their giving 
out, or of any trouble in drilling them. In short a steel cutter- 
bar is now rarely to be met with in this country. 

If the reader will now look at our illustration of the works 
we are describing, he will see that we have tarried too long at 
this train of polished rollers, and that in order to glance at 
the remainder of the works we must economize our time and 
space to the utmost. Stopping then only long enough to ad- 
mire the proportions of the 375-horse power engine, which 
drives these ponderous rollers, and only pausing to note that 
the tools in the other parts of the shop are of the most perfect 
construction, from designs made by the able mechanics who 
superintend the different departments of the works, we move 
forward. Just as we are leaving the shop the foreman calls 
our attention to a fly wheel just out of the sand, 10 feet in di- 
ameter and weighing 10 tuns, cast in the founderyof the works, 
and which as an example of accurate molding we have never 
seen excelled. The extreme variation of the rim from the round 
does not exceed 1-16 of an inch. The wheel is designed for the 
main driving wheel in the new nail factory which the firm 
have now nearly completed, and will be used without turning, 
the face being ground smooth after it is mounted. 

Passing rapidly through the new nail factory, 166 feet by 65 
feet, and two stories in height, capable of accommodating from 60 
to 100 machines, not yet quite ready for occupation; a blacksmith 
shop 40 feet by 75 feet containing 8 fires, a 600-pound steam 
hammer, steam engine, fan, shears, and saw; the foundery 125 
feet by 85 feet with an air furnace and two cupolas having a 
melting capacity of 50 tuns, in which all the machinery for 
their mills, furnaces, and machine shop are cast ; a pattern shop 
and carpenter shop, 40 feet by 140 feet ; we enter next into a 
building, 130 feet by 280 feet, known as the " New Mill." 

Here our attention is immediately arrested by the absence of 
gearing, the entire mill with the exception of a single train of 
rollers, being driven by belts alone. The train alluded to is 
attached to the 18-inch shaft of the ponderous fly wheel of a 
600-horse power engine. This fly wheel is 25 feet in diameter 
and weighs 40 tuns. The face of the rim is 68 inches broad, 
and carries two immense belts, each 82 inches in width and 140 
feet in length, and by them propels the main line of shafting. 
Although all the usual work is going on in the mill, we find 
that we can converse without effort. A question as to the 
practical economy of the belts elicits the fact that, while the 
firm have another mill of nearly equal capacity driven by gear- 
ing, which getting out of order frequently causes annoyance 
and delay, this mill although it has been runningforfive years, 
has never lost a belt, except one which was destroyed while off 
the pulley, by the carelessness of an employe. The boldness, 
originality and disregard of precedent shown by the firm in 
their developement of the cold rolling process, is very promi- 
nently shown in the outfit of this shop. We were told that 
everyone who saw the plans before its completion predicted its 
utterfailure. " It neverhad.anditnevercouldbedone," "Who 
ever heard of a rolling mill being driven by belts." The 
croakers are however effectmally silenced ; it is a fait aecbmpli. 

The fly-wheel is made in sixteen segments, bolted together.- 
The arms are dovetailed to. the rim, aad are keyed to it and 



the sgpider with oakum, which has been found superior to any 
other material, as it remains perfectly firm, and never gives 
trouble by working loose. The oakum is driven in as in the 
process of caulking, and as this wheel was too large at the 
time of its construction to be faced, by turning, an important 
advantage was gained by the use of the oakum in trueing the 
segments. 

Beside thetrain of rollers already alluded to, this mill contains 
two sheet mills, one 12-inch train, and three 8-inch trains, for 
merchant iron. The building also contains the most improved 
appliances for shearing sheets, and cutting bar iron into suit- 
able lengths for market, among which is a powerful steam 
saw attached to the shaft of a rotary engine, which, although 
it makes somewhat extravagant demands for steam, passes 
through a bar of iron, as though it were a pine shingle. 

We have hitherto been too busy to notice a network of 
railways, which connect all the shops with each other, and the 
coal mines of the company, situated back of the works, from 
which the coal is dug, and run down by means of an in- 
clined plane directly to the furnaces at our feet. These rail- 
ways are over our heads, and passing back and forth in every 
direction, are made the means of transporting materials from 
mill to mill, as well as of bringing coal direct from the mines, 
the entrance to which is marked by the small building on the 
side of the mountain, back of the main works, and, from which 
the railroad can be plainly seen in our engraving, descending 
to the forest of chimneys below. Notwithstanding these facili- 
ties for transportation, and the fact that every pound of ore, 
coal, and limestone, needed in these works, is brought by rail 
or river to the company's very furnace doors, some conception 
may be formed of the magnitude of their business, when we 
add, that they find it requisite to employ beside these facili- 
ties sixty able-bodied horses in theimmediate vicinity of their 
mills. 

We pass now to what the company call their " Old Mill," a 
building 325 feet long by 185 feet in breadth. ThiB contains 
a bar mill, plate mill, nail mill, and forges. It covers an area 
of 60,125 feet. Here, also, are the fifty-five puddling and boil- 
ing furnaces, from some of which constantly issue glowing 
and scintillating masses to be successively squeezed, rolled, and 
manipulated until they are transformed into long, lithe , and 
flaming tongues, which shoot out at you from the rollers in 
impotent spite. Most of our readers are posted on the subject 
of iron manufacture. Possibly, some «f them may never have 
had an opportunity of witnessing it. To them, we say, never 
miss the opportunity when it offers. There is nothing in the 
whole range of industry which affords a scene of such weird 
fascination. 

Out of this and into a storehouse 375 feet long by 80 feet 
wide, containing clay for fire bricks, and other materials, and 
an inclined railway running down to the river, plainly shown 
in the sketch, to receive and transport pig metal,ore, and other 
materials to and from the barges at the landing. Thence into 
an annealing house 60 by 20 feet, for sheet iron, where the 
sheets are annealed by inclosing them in boxes of cast iron, 
made air-tight by luting to prevent oxidization,subjecting them 
to a nearly white heat for from twenty-four to thirty-six hours, 
and allowing them to cool gradually . ~Ea«h box and its charge 
weighs about fifteen tuns. From thence, into a carpenter's shop 
and pattern rooms, 40 by 140 feet, with the usual appliances. 
From thence to the large,, and commodious stable for the ac- 
commodation of the sixty horses above alluded to, provided 
with a steam-engine and mill to grind their fodder. From 
fcence to the spike and bolt factcry,50 by 125 feet, containing, 
four railroad spike,two ship spike, and two bolt machines, which 
together with other appliances situated in other parts of the 
works, for making fish bars and bolts, are capable of turning 
out daily 2,500 complete joints. From thence to the nail fac- 
tory, where stand the grim little monsters, which can eat more 
iron without injury to their digestion than any other machines 
of their size in existence. 

We now suppose our tour concluded, and thanking our po- 
lite conductor for his attention, we are surprised by a request 
to accompany him to the remainder of the works on the oppo- 
site side of the river. The " remainder " proves to be a num- 
ber of blast furnaces, in themselves, quite a respectable es- 
tablishment, as the reader can see by referring to the engrav- 
ing where they are shown at the top of the picture ; the Mo- 
nongahela with its never remitting burden of coal barges 
floating serenely on between them and the principal works, 
to shortly mingle its muddy waters with the limpid waves of 
the Allegheny. 

Turning to look back as we crossed the bridge on our re- 
turn, the lurid fires along the opposite bank of the river belch- 
ing forth from the chimneys, now hidden in the gray dusk of 
evening, and lighting up the volumes of dense smoke, illu- 
minated them with tints of blood red, purple, pinkish, and 
reddish grays, of the richest and most brilliant character. 
The lights reflected in the water below and broken up by the 
swells caused by the passing boats, combined to produced a 
scene of variable and indescribable beauty. 

The works of Messrs. Jones and Laughlins cover seventeen 
acres of ground, and give employment to 2,500 hands. They 
contain twenty-five engines, aggregating 2,750-horse powers, 
and their capacity is one hundred and twenty-five tuns 
per day. The steam for these engines is generated in thirty 
double-flue boilers, the waste heat from the furnaces being 
largely utilized for that purpose. They are a good example 
of the rapid growth- of American manufactures, when cir- 
cumstances do not oblige them to compete with European la- 
bor; and as a representative of the numerous similar, though 
smaller works in and around Pittsburgh, they are the best that 
could be selected. Their specialty, the cold rolled iron, is an 
example of remarkable success achieved against the ruling of 
all precedent. Although for a given weight its cost is some- 
what greater than the more common toa«d .Shafting, its SU- 
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perior strength permits the use of lighter lines, while its 
greater rigidity admits a less number of hangers, and, conse- 
quently, less friction and less current expense for lubrication. 
These advantages will be found to more than counterbalance 
the increased cost per tun of this shafting. For piston rods it 
is unequaled by any other material, and is rapidly cominginto 
general use for that purpose. It is completely fitted out with 
improved patent coupling and hangers, fully described and il- 
lustrated on page, 305 Vol. XVII. of the Scientific Amebican. 
Our space forbids us to attempt at this time, further description 
of the industries of the " Iron City." We shall at a future time re- 
fer to some of them again. Ere we close this article, we wish to 
give expression to the hope that our Government will soon see 
the wisdom of protecting its iron interests, thereby securingto 
it permanent and uniform prosperity, rather than a fitful and 
spasmodic progress, the result of a vacillating and indefinite 
policy which enriches speculators by the destruction of legiti- 
mate and healthy business, and the depression of honest toil. 

THE AFRICAN INTERIOR. 



LECTUBE BY P. E. DTT CHAILLTL 



The tenth and concluding lecture of the Parker Fraternity 
course was delivered lately in the Music Hall, Boston, by P. B. 
Du Chaillu, the celebrated African explorer. Prof. Du Chaillu 
related the story of his explorations in the interior of Africa 
to the large audience in attendance in a very easy and enter- 
taining manner, and held the closest attention of his hearers 
throughout the entire lecture. His adventures with the na- 
tives and gorillas were told with a «!ry humor, which frequently 
created a hearty laugh, and the slight foreign accent of the 
speaker, though it made some of the proper names unintelli- 
gible, added not a little to the pleasure of those who listened 
to his words. 

Until within a few yearSj ]}G-sald, there was an immense 
tract of coS&try'in Africa, extending from the west coast far 
into the interior, which had never been explored. Livingstone 
and other travelers had made extensive explorations in the 
eastern portion of that country, but of the western portion 
little was known. For the purpose of learning something of 
it and its inhabitants, while he was yet only nineteen years 
old, he started from New York in a schooner with that aim in 
view, and remained in Africa four and a half years. His ex- 
plorations demonstrated the fact that the interior of Africa is 
an immense forest, which, it is estimated, is 1,800 miles in 
length and about 700 miles in breadth. Some of the trees 
are of gigantic size, being from two to three hundred feet high, 
and from twenty to twenty-five feet in diameter. Under these 
tall trees other trees grow, and beneath these again there is 
an immense jungle, which, in many places, it is almost impos- 
sible for man to penetrate. In many places he and his fol- 
lowers were obliged to follow in the paths made by the ele- 
phants in going from one village to another. It rains very 
much in the interior, and it is estimated that 800 inches of 
rain fall in a year's time. The heat during the months of 
March and April, which are the hottest months, was tremend- 
ous, the thermometer indicating 149| degrees ; and in July 
and Augutt, when the coldest weather was experienced, the 
mercury fell to 70 degrees. The nights are warm, averaging 
from 85 to 90 degrees during the rainy season, which begins 
in September and ends in May. «in the far interior there is 
no dry season whatever. As he advanced into the country 
the land grew higher and higher, and seme of the mountains 
seen were from ten to twelve thousand feet in hight. The in- 
habitants are scattered, and divided into a great number of 
tribes, and miles and miles wereoften travel ed without meeting 
a single human being, hearing the chatter of a monkey, or the 
singing of a bird ; nothing broke the silence of the grandest soli- 
tude. In his travels he had hunger and starvation always before 
him, and he did not exaggerate, he said, in stating that during 
65 out of the 365 days in a year he was without food. The 
climate was very unhealthy ; the decay of the vegetation in 
the frest caused him to have fever after fever, but he had a 
stout heart, and kept on as best he could. There are no beasts 
of burden found in the interior, the work is all done by the 
women, while the men sit around at their ease and smoke. 
Neither are the wild beasts of the north and south of Africa 
to be found here ; everything he discovered was new — beasts, 
birds, and insects were unlike any that had been seen before. 
He discovered thirty-three new tribes of men ; north of the 
equator there were gorillas, and south of the equator dwarfs 
from 3 feet 8 inches to 4 feet 6 inches in hight. 

After speaking thus in a general way of the country, the 
lecturer related his personal adventures among the different 
tribes with which he was brought in contact, beginning with 
his arrival on the west coast. 

Polygamy, slavery, and witchcraft he found were the three 
great institutions of the country ; the more wives a man has 
the better off he is, and the older a man becomes the more 
wives he wants, and the younger he wants them to be. The 
tribes are divided into clans, the clans into families, and each 
head of a family is chief of a village. The first king he met 
gave him three of his sons to accompany him on his travels ; 
they went with him to the next tribe, about eighty miles in 
the interior, the king of which wanted him to remain with his 
tribe permanently. As an inducement to stay he brought out 
over eight hundred of his prettiest women and girls for the 
visitor to choose a wife from. Professor Du Chaillu gave as 
an excuse to escape from this that if he took one the others 
would be jealous. The elders of the tribe consulted about his 
answer, finally agreed he was right, and told him to take the 
whole of them. This frightened him, and he had to make a 
tremendous speech to get out.of it. The king also gave him 
three sons, and a large number of followers, men and women, 
and he continued his travels into the interior. After going up 
a river ssbout -two hundred miles he took t« the land, and his 



difficulties increased in number and extent. In the next vil- 
lage he entered he found every man in it drunk. They have 
four or five kinds of intoxicating liquors ; they get tipsy on 
palm wine, on a drink made of wild honey and water, also a 
drink made of bananas and water ; and the juice of the sugar 
cane fermented. The inhabitants of the village had never seen 
a white man before, and there was great excitement when he 
arrived. It was near the village that he first saw a gorilla ; 
two were seen together, but they were females, and fled at his 
approach. 

After traveling as far as the the third range of mountains 
he encountered a very warlike tribe called the Fans. The 
men dress in the skins of wild, animals, and are very power- 
ful ; they are cannibals, and have their teeth sharpened to a 
point. They also were much surprised at seeing a white man ; 
they thought his boots were his feet, and did not know how to 
account for feet being black and his face white. All about the 
village poles were stuck up, on the tops of which were the 
skulls of those who had been captured j#^battle, and whose 
bodies had been eaten. The village''was laid out with one 
great street only ; that, and the houses, which were made of 
the barks of trees, were kept quite clean. In three days after 
his arrival he was allowed to see the king, to whom he made 
numerous presents, among which was a looking-glass, which 
caused great excitement when first seen by the natives. He 
came very near getting into trouble with this people by refus- 
ing to eat some food prepared by the king's wife ; he was afraid 
to eat it, he said, for he didn't know that a man's head had not 
been boiled in that very pot, and he thought he would not 
relish the gravy at all. By giving the woman some beads, 
however, he succeeded in averting the danger which threat- 
ened. The Fans were the most intelligent negroes he met ; 
they were very good iron workers, and their war weapons 
were very formidable. But he found among them the worst 
form of cannibalism. They are not allowed to eat the mem- 
bers of their own families, but they give the corpse to another 
family, which assures them that it will return the compliment 
when any of its members die. His encounter with the first 
male gorilla he saw, was well described by the speaker, and 
also several subsequent encounters. 

The professor exhibited several pictures of the gorilla to the 
audience, and gave a full description of the animal, pointing 
out the resemblance between it and man, and also the quali- 
ties in which they differ. On returning to America he brought 
with him, he said, more than one thousand stuffed quadru- 
peds, twenty-one gorillas, and no end of birds and insects. 

/' — . » » » 

Valuable National Statistics. 

We have before us the Report of the Special Commissioner 
of Revenue, Hon. David A. Wells, which is thoroughly char- 
acteristic of the fidelity and ability of its author. From the 
mass of valuable matter it contains we extract the following 
interesting items : 

" From July 1, 1885, to Dec. 1, 1888, 1,000,000 natives of for- 
eign countries have sought a permanent home in the United 
States. The speciethey brought with them is set downat$80 
per head, or $80,000,000 in all ; while their value to the coun- 
try, as producers, is estimated at f 500 per head, or $500,000,- 
000 in all ; making a grand total of $580,000,000 which has 
been added from this source to the wealth of the country. 

The increase of cotton manufactures has been, since 1865, 
82 per cent, and the amount of capital invested, in the wool- 
en manufacture is more than three-fold now what it was in 
1860. 

The production of pig iron for 1868 was $1,550,000 tuns, 
showing a steady annual increase since 1863 of about 8 per 
cent. 

The export of petroleum for 1868 was 95,000,000 gallons. 

The amount of anthracite coal mined in 1868 was 13,500,- 
000 tuns. 

. The crop of Indian corn was, in 1859, 830,000,000 bushels ; 
in 1868, 1,100,000,000 bushels. 

The cotton crop for 1868-9 is estimated at 2,780,000 bales. 

The tobacco crop for 1867 was 250,000,000 pounds. 

Two thousand five hundred miles of new railroad were built 
in the United States in 1868, making the number of miles now 
in existence in the country over 40,000. The total value of 
merchandise annually carried over these roads is $7,273,000,- 
000. Six thousand miles of new" telegraph wires have been 
put up during the past year. 

Nearly all the individual States materially reduced their 
debts in 1868. 

From these and similar facts, the Commissioner concludes 
that our national wealth as a whole is increasing. He reckons, 
however, a number of influences adverse to our real prosper- 
ity. He goes into elaborate calculations to show that while 
the cost of living has increased, since 1860, 78 per cent, wages 
have increased only from 50 to 70 per cent. As an illustration 
of the general principle, he shows that the wages, which, in 
1860, would purchase a barrel and a half of flour, now purchases 
only a barrel and a quarter. Hence, the laboring population 
are really not as well off as they were. 

In regard to the customs, duties, and internal revenue taxes, 
the Commissioner favors a greater simplification, and a reduc- 
tion in the number of taxes imposed. He mentions a number 
of articles, such as salt, lumber, iron, and coal, on which the 
taxes and duties should be made as light as possible, in order 
to favor the industry of the country. 

Of the national finances the Commissioner speaks at some 
length, and gives figures to show that with proper economy 
our national debt can be reduced by $100,000,000 before the 
close of the next fiscal year, June 80, 1870. 

In regard to the tariff, he advocates the imposition of duties 
with a view to income only, and severely condemns the protec- 
tionist policy, which has so many advocates, as exceedingly det- 
rimental to American industry. He concludes by saying : 

With these feelings and eonvictaens he weuld therefore preve 



untrue to his trust did he not here enter his most earnest pro- 
test against any further general increase of the tariff, but would 
on the contrary recommend 

1. An enlargement of the free list. 

2. A reduction of some rates of duty, and as an exception an 
increase of a few others with a view to the increase of the 
revenue. 

3. A reduction of some rates of duty with a view to an abso- 
lute abatement, on the simple ground that the reduction of a 
duty is the reduction of a tax, and thatthemost efficient method 
of protecting home industry is by the removal of obstacles in 
the form of taxes. 

4. The conversion to the utmost possible extent of the present 
ad valorem duties into specifics, as the only practicable method 
ot insuring certainty and equality in the assessment of duties 
and the prevention of undervaluations, and the abrogation of 
the privilege which enables returning tourists to import free of 
duty an amount of goods corresponding to their real or sup- 
posed social position. 

NEWS FOR MECHANICS. 



A daily cotemporary informs us that " a method recently 
suggested for increasing the strength of metal, tubes subject- 
ed to great expansive forces, as cannon, cylinders of hydraulic 
presses, etc., consists in heating the cylinder and coating it 
with a layer of copper and tin, or of pure tin. By means of a 
machine, strong iron or steel wire, previously coated with the 
same substance, is wound around the cylinder in a continuous 
spiral, the turns in close contact, and several layers being 
made one above the other, the cylinder being kept hot all the 
time, so that the wire remains in a flexible condition. Iron 
rings may be placed outside the spiral wrappings, and an ex- 
traordinary degree of strength imparted, so as almost to obvi- 
ate the usual dangers consequent upon bursting." 

Most workers in iron would prefer a course diametrically 
opposite to that indicated in the paragraph above quoted. We 
do not refer to the efficiency of " copper and tin " or " pure 
tin " as a strengthener to iron cylinders, but to the method of 
overlaying the cylinder of iron with layers of " iron or steel 
wire previously coated with the same substance," that is, cop- 
per or tin or their amalgams. In regard, however, to the 
first statement it might he asked why, if a coating of tin or a 
composition of tin and copper possesses such remarkable 
strengthening properties when applied to the outside of iron 
cannons, and such resisting properties to expansive force, 
guns and the cylinders of hydraulic presses are not composed 
wholly of them. 

But the heating of the iron cylinder while being covered 
with successive la,y ers of wire will strike those who have ev- 
er strengthened either iron or wood by a hoop shrunk on as, 

at least, a novel idea. 

-» .*»>«• 

Winter Railroad Building; In Minnesota. 

A correspondent of the St. Paul Press gives the following 
account of the progress of the St. Paul and Pacific Railway : 

About the end of summer, and after the road was completed 
to Crow River, the Pacific Company let the contract for grad- 
ing, bridging, etc., of their road through the remaining portion 
of the " Big Woods " — thirty-five miles — to Colonel A. DeGraff. 
Arriving at Crow River, I met the construction train, which 
soon landed me ten miles west of the Crow River station. The 
work on this section shows that it " cost money " to clear and 
grade the track ; and, also, considering the miserable rainy 
weather which has prevailed most of the time since commenc- 
ing it, the fact is clearly demonstrated that the company, con- 
tractors, and all concerned, deserve great credit for their driving 
energy. 

The Pacific folks do not intend to stop work during the win- 
ter. De Graff is driving ahead on the grading and bridging. 
He has hands employed on every section clear through to the 
prairie, now twenty-four miles from the head of the track. Cut- 
ting through these immense hills renders this about the most 
costly work on any road in the State ; but this " heavy work," 
protected as it is by the thick growth of timber from the winds 
and storms of the prairie region, enables all hands to do their 
labor without suffering. 

The bridging and track laying follow directly upon the heels 
of the completed grading. The last bolt is scarcely driven in 
the superstructure of a bridge before the sturdy strokes of track 
layers are heard driving home the spikes. 

Some estimate of the cost of building this road through the 
woods may be arrived at by the fact that on the next mile to 
be finished there are five bridges — one of them five hundred 
feet long, requiring in their construction one million feet of tim- 
ber and lumber. The timbers are framed at Minneapolis and 
St. Anthony, and taken to their station as needed. 

4» tfl» ^> — — 

Photographic Relief Engraving. 

A method of producing an engraving in relief for printing 
with the common press is described in a recent London jour- 
nal. The process consists in taking aperfectly clean and well 
polished plate of copper, and blackening it by application of 
a solution of sulphuret of potassium, or sulphuret of ammoni- 
um, and afterwards washing and drying it. The surface is 
then coated to a depth of about one-thirtieth (1-80) of an inch 
with a mixture of resin, wax, and white lead, which, when dry, 
is carefully leveled and smoothed off. The surface is then 
sensitized, and a photograph made of the figure to be repro- 
duced. The dark lines or points are then to be taken out with 
an etching tool down to the blackened copper, until the entire 
pattern is seen in black on a white ground. The surface is 
then coated with finely pulverized plumbago, and the excess 
brushed off, after which the plate is suspended in an acidu- 
lated solution of sulphate of copper, connected with a battery, 
and metallic copper of suitable thickness is deposited on the 
engraved pattern. Should the engraving be very open any- 
where, the resinous coating is thickened by applying- melted 
wax with a fine brush, with the usual precautions. 

When the deposit is sufficiently thick, the wax layer is melted 
off, and the electrotype laid on a plane surface, and backed up 
by fusible type metal, which is smoothed off by a stereotype 
pi ne, and then mounted in the usual manner on wood, so as 
to be of type hight. 

Theee is no element of machinery that has not its eountar 
type in the structure of plants and animals. 
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Improved Sectional Boiler. 

So numerous are boiler explosions, and so terrible are their 
effects, that we are coming to regard them with the same dread 
that is inspired by earthquakes in countries where they are 
frequent. Thousands of valuable lives in innumerable manu- 
facturing establishments are constantly exposed to the dangers 
of these explosions. Our public streets are by no means safe 
from this danger. Few in the crowds thronging the thorough- 
fares of large cities are conscious of the number of volcanoes 
in the form of steam boilers that underlie the sidewalks over 
which they pass. So imminent are these dangers that who- 
ever shall effectually guard against them may fairly claim 
that he has done the world a service. 

The design of How- 
ard's sectional boiler, 
illustrated in the ac- 
companying engrav- 
ings — which has been 
successfully introduc- 
ed and extensively 
used in England dur- 
ing the last three 
years- — is to furnish a 
steam boiler which 
shall be perfectly safe 
from explosion, very 
economical in fuel, du- 
rable,easily transport- 
ed, ' simple in all its 
parts.occupying small 
space, and in which 
the circulation of wa- 
ter shall beactive and 
uniform. 

This boiler is bjiilt , - 
up of horizontal and vertical tubes, the latter of wrought 
iron, seven inches, and the former of cast iron, ten inches in 
diameter, and so connected as not to be strained by any in- 
equalities of expansion. Within each verticaltube is a small- 
er tube, which causes and directs the circulation of the water, 
thereby preventing any incrustation, the cause of destruction 
of so many boilers. 

By openings through the feed pipe to the horizontal tubes, 
closed by removable caps, those tubes are accessible to a 
scraper for cleaning. .Through, the doors in the boiler front 
the soot is easily removed from the outer surfaces of the tubes, 
and thus by easy methods both the inner and outer surfaces 
of the boiler are kept clean . 

The fire impinges at right angles upon most of the heating 
surfaces, thus delivering the heat most effectually to the water 
and steam, and causing' the greatest evaporation of water for 
a given quantity of fuel. 

The tubes are proved by the manufacturer separately before 
placing in the sections. The sections, when completed, are 
tested with a pressure of 500 pounds to the square inch, but 
are capable of sustaining a much higher.pressure. Yet should 
one of them give way, no dangerous explosion would ensue, 
the most to be apprehended would be the discharge of a mod- 
erate quantity of water and steam into the fire chamber. 

Any tube . may be readily removed and another set in its 
place, rendering repairs easy and inexpensive. .''.'.■ 

Being made in sections it may be transported by mules or 
other convenient methods, over difficult roads and to places 
inaccessible to other boilers. It will pass through ordinary 
windows or doors, not necessitating any removal of or injury 
to walls, to place it in position. Three men are sufficient to 
handle the heaviest parts. 

The range of water level being great, any point rn»y. be se- 
lected in the vertical tubes as the water line, the steam space 
above which, is subjected to the drying action of the current 
of heated gases passing to the chimney, and the steam may 
be dried or superheated to any desirable extent. 

The American patents for this boiler were obtained through 
the Scientific American Patent Agency. 

A 30-horse power boiler in daily use may be seen at the 
works of Morris, Tasker & Co., Philadelphia. 

Full models and drawings may be seen, and full informa- 
tion obtained at the office of Austin & Germain, 37 Park 
Bow, New York. 



Wanted™ A Pipe Llgltt. 

The London Grocer says: There are several puzzles that 
have agitated the inventive genius of mankind, from the dis- 
covery of perpetual motion down to — what- shall we say ? — 
well, pipe lights! That there are some things upon which 
much patience and skill hate been wasted, during years and 
even centuries, is not remarkable. Thephilosopher'sstonehas, 
perhaps, had its day, but we ventnre to think, - not the pipe 
light. This stroke of successful genius is in the womb of the 
future, and its birth will be hailed with immense satisfaction 
by a large crowd of admiring smokers. The fact is simply 
this: that no system of pipe-lighliag which has hitherto been 
discovered is really all that can be desired. The qualities nec- 
essary to perfection in this apparently trifling article of com- 
merce are portability, cleanliness, safety, easy ignition, free- 
dom from odor, to be unaffected by damp, and capable of being 
lighted in a gale of wind , if need be. Perhaps there are other 
essential points, but the foregoing are the main features to be 
borne in view by the coming inventor. There are shoals of fu- 
sees and lights of all sorts already in existence, some exceeding- 
ly good and clever in their way, but they have objectionable 
qualities sufficient to counterbalance any advantages they may 
possess in other respects. Take the ordinary vesta, for in- 
stance. It is neat, portable, and when well made ignites easi- 
ly ; but they cannot be put loose in the pocket, nor can they.be 
used out of doors.' On the other hand, the fusee may be light- 



ed out of doors, and will go off like an overcharged firework, 
to the imminent danger of your eyes and fingers. Indoors 
its smell is most abominable, or if scented, as some of them 
are, enough to suffocate a. regiment of marines. There is 
another description of cigar light which attaches itself most 
pertinaciously to one's clothes, and leaves its mark in the 
broadcloth in the shape of a small round hole. It would be 
easy to fill a dozen columns with a description of the merits 
and demerits of the exceedingly numerous catalogue of candi- 
dates for public favor, but there is room yet for the pipe light 
which shall be unobjectionable and useful in the drawing room, 
in the railway carriage, on board ship, or when riding on 
horseback through a thunderstorm. 





HOWARD'S SECTIONAL BOILER. 



M'MASTER'S PATENT CLOTHES LINE HOLDER. 



The utility, neatness, and simplicity of the device shown in 
the engraving are too apparent to require any extended expla- 
nation: It consists of two cast iron -disks secured together 
and to the post or side of a building by a screw or bolt passing 
through the center. The one shown on the left exhibits the 
form of the inner faces, which are radially corrugated or scored, 
and inclined toward tie center. The line is simply pasted 
once aroundthe. holder, as seen, and' the strain on tlie.line 




serves to hold it firmly, the greater the strain the firmer the 
hold. To release the line all that is necessary is to give a 
slight pull on the reverse side, when the line is loosened at 
once. The device may be made of any size to suit any diame- 
ter of Tope, although one si?e will suit several sizes of lines. 
Its cost is trifling, and it can be attached or detached readily, 
being held by a single screw. It is intended as a support for 
any portion of the line as well as for securing the ends. 

Patented through the Scientific American Patent Agency, 
Oct. 13, 1868, by D. W. C. McMaster, Southboro, Mass., who 
will furnish any further information, or orders may be ad- 
dressed to Bent, Goodnow & Co., Boston, Mass. 



Archeological. 

The Pall Mall Gazette thus describes some interesting relics 
discovered near Hildesheim, in the old Kingdom of Hanover. 
" The relics were discovered in some excavations made by a 
soldier on a piece of land purchased for a shooting ground by 
the military authorities. A few things were, as usual, ab- 
stracted and disposed of in the first moments of surprise, but 
the colonelof the regiment was soon on the spot to prevent 
further mischief. At first, it was thought that the objects 
found belonged to the sixteenth or seventeenth century, and 
the name of Benvennto Cellini rose to everybody's lips. Soon, 
however, an inscription, found at the bottom of a vase, read- 
ing L. mall. BOCCI. ran. III., put the inquirers on the scent 
of a certain Florentine silversmith, Bocci, of whom some fif- 
teenth century writer is said to make mention. BuV hese and 



similar notions were soon dispelled by Professor Wieseler, the 
famous archeologist, who. at once declared all these. treasures 
to be unquestionably antique. Inscriptions, at preeent to the 
number of twenty-four, found on the objects, disposed of the 
last shadow of a doubt. All the articl es are in silver, partly 
gilt, the reliefs being throughout in raised work. The feet, 
handles, etc., are in antique fashion, wrought separately, and 
affixed to the vessels by some tarry substance. Among, the 
more remarkable objects, in the official list are the following: 
1. Remnants, of a (cast) tripod, its three feet ending in claws,its 
ornamentation consisting of three hermetic figures of the 
small-bearded Bacchus. 2. A bill shaped crater about half a 
meter high, full of the most finished (chiefly erotic) ornam en- 

tations. 3-6. Four 
handsome cups, with 
inscriptions, having 
magnificent haut-re- 
liefs inside, repre- 
senting Minerva, full 
figure, sitting upon a 
rock, with segis and 
helmet ; the owl, and 
an olive crown at her 
sides ; further, a bust 
of Kybele, with mu- 
ral crown and tym 
pans ; a Deus Lunus, 
with a Phrygian star- 
emblazoned cap, be- 
hind him a crescent ; 
a bust of the boy 
Hercules strangling 
the two serpents, of 
rare artistic feeling 
and truth. 17-20. 
Three saucepans with ornamented and inscribed handles, lib. 
314-6 gr. 38-40. Three bell-shaped cups,with handles and feet. 
The reliefs upon these are spoken of, both as regards composi 
tion and execution, as simply perfect. 

The number of the figures representing the masks of 
Pans,Titans, Satyrs,old and young,male and female,is perfectly 
astounding. 48. Cup, with feet and handles, on gold ground, 
with delicate relief in silver, thyrsus staves, fruit garlands, 
etc., etc. 49-34. Six feet of vessels with inscriptions such as 
L. mi. bochi. pi. xvi., etc., together with a number of minor 
objects, fragments, etc. The mere value of this trouvaille, at 
the price of old silver is estimated at far above the 3000 thalers 
which had been the first guess. Everything points to a con- 
cealment of this table service in the Augustan age, but the 
details have yet to be ascertained." 

< ■! » : 

Immense Engines— Pittsburgh Working for St. Louis. 

At the Fort Pitt Foundery, in this city, says the Pittsburgh 
Evening Chronicle, the engines, boilers, and castings for the 
new St. Louis water works are now in process of construction. 
The work was commenced in June last, and has been pushed 
"on rapidly, but such is the amount of labor to be done, a half 
year yet may be required to finish the work. The engines 
are the largest ever made in this city, and it is stated that the 
bids ranged from $350,000 to $500,000, a number of Eastern 
firms being among the competitors. Two of the engines are 
low-surface, and the other two are high-surface, and all are 
Joy-pressure engines. By them the water for the city is to be 
-thrown one hundred and fifty-five feet above the level of the 
river.to the main reservoir. The two low surface engines are 
on what is called the Cornish style, directly connected with- 
out beams or fly wheels, and are used to throw the water from 
the river to the settling reservoir, and from these, the high- 
surface engines take it up to the distributing reservoir, from 
which it is distributed through the city. The high-surface 
engines have beams and fly wheels, and are made after a pat- 
tern similar to- those.used in other water works. Two of the 
engines are eighty-five inch cylinders, and ten inch stroke,' 
and two are sixty-five inch cylinders'and twelve foot stroke. 
The boilers will be about four hundred horse power. A large 
amount of heavy castings have been shipped to St. Louis, and 
the contractors have much more than kept up with the men 
at work on the reservoirs. 



Bad for the Royal Astronomical Society. 

The announcement has just been made to the Boyal Astro- 
nomical Society of England of the discovery, by means of the 
spectroscope, of a hitherto unknown envelope of gaseous mat- 
ter surrounding that body, of a thickness of seven or eight 
thousand miles. Its precise composition ■ has not yet been de- 
termined, but will, probably, before long be ascertained. At 
the same time,- Mr. Huggins,who has made so many important 
discoveries in reference to the composition of the heavenly 
bodies, by means of the spectroscope, presented a communica- 
tion, stating that at least one comet contains carbon in a state 
of ignition.: — Sun. - ,- 

We were aware that gas in considerable volume was occa- 
sionally given offat meetings of scientific(?) societies,b ut we had 
no idea of its amount. A thickness of seven or eight thousand 
miles, we think, would swamp even the Boyal Astronomical 
Society of England. A halo of twice that thickness, however, 
could not aid to the glory of our scientific societies, or detract 
from their effulgence. .Possibly, however, the sun is referred 
to. If so, we should .Jae sorry that the Sun, that " shines for 
all," should suffer the fate of any astronomical society .whether 
royal or common. 



New Metallic Thermometer.— Mr. John Browning recent- 
ly exhibited a new metallic self -registering . thermometer, 
made for the -Astronomer Boyal. It. consists of a long com- 
pound metallic bar, which acts upon two indicators of alumin- 
um about six inches long. The latter move over, two dials, 
one of which registers the maximum, the other the minimum 
temperature - 



© 1 869 SCIENTIFIC AMERICAN, INC. 



January 23, 1869. 



MtwMu |we 



53 



WEST SPBUCE ST. BAPTIST CHURCH, PHILADELPHIA. 



We give herewith a view, plan, and description of the new 
Venetian-Gothic Baptist church, now building at the northwest 
corner of Broad and Spruce streets, Philadelphia, extracted 
from ■" Sloan's Architectural Review and Builders' Journal," 
published by Claxton, Remsen, & Haffelfinger, 819 and 831 
Market street of the same city. We consider it a most beau- 
tiful and chaste design. 

In this edifice the architect says, in effect, " he has not con- 
fined himself to the rules of any particular period, or the 
special development of the style in any region ; " but the 
church has been designed " in the spirit of early Gothic," with 
a tendency toward the Venetian, the latter evinced mainly in 
the use of different kinds and colors of stone in the exterior 
walls. 

The walls are of stone, that used for the facing being ser- 
pentine, from Chester county, Pennsylvania, 
with Ohio " Clough " stone dressings. 

The church will have a high-pitched open- 
timbered roof, slated, and finished with an 
ornamental iron cresting, as can be seen in 
our illustration. v- 

The plan is cruciform, consisting of a nave 
and transepts, with aisles ; and a tower 
and spire; The nave is parallel to Broad 
street, and the full length of the lot, 120 
feet. The width of the church at the tran- 
sept is 70 feet. 

The principal entrance is through the 
tower, which stands on the Broad street side 
of the church, and, in connection with the 
transept gable, will make that the principal 
facade ; although the fronts on each street 
are to be equally well finished. 

The plan is somewhat unusuaj r in having 
the lecture--T8om" "and Sunday-school in 
front of the audience-room, instead of be- 
hind it ; and in substituting for the usual 
partition an ornamental screen of plate 
glass framed in carved tracery of black wal- 
nut, which can be opened and closed at 
pleasure ; so that the church, lecture-room, 
and school can be thrown into one grand 
auditorium, or be used separately. 

The most striking feature of the interior, 
however,,will be the Baptistry, at the head 
of the nave, behind the pulpit, built of pol- 
ished marble, and inclosed with a lofty 
tabernacle of carved walnut, having gates 
of wrought metal-work, richly illuminated. 

Behind the Baptistry, will rise a chancel 
window, 19 feet broad, and over 36 feet high, 
enriched with stone tracery ; and filled with 
stained glass, to be imported from the cele- 
brated stained glass works at Munich, Ger- 
many. The leading subject of the painted 
glass will be the baptism of our Saviour in 
the river Jordan, by St. John. The other 
windows will also be filled with stained 
glass. 

The organ will be placed in a gallery in 
one of the transepts. 

The church has sittings on the main floor 
for over six hundred persons, and with the 
lecture-room, school, and galleries, about 
double that number. 

The tower measures 80 feet at the base, 
across the buttresses ; will be finished with 
crocketed gablets in its four faces ; and have 
angle turrets, enriched with carvings. It 
will be surmounted by a spire banded with 
color, its upper portion enriched with crock- 
ets. The highest point will be somewhat 
over two hundred feet from the pavement. 
A turret staircase is carried up at one angle, 
and finished with an arcade having polished 
granite shaftlets surmounted by a stone 
coping. The belfry arches will be left open. Above the belfry 
is a clock chamber. ■, 

The lower entrance will be enriched with four shafts of 
polished granite, red and black, placed alternately. Their 
daffodils of spring, the bending grain of summer, the fruits 
of autumn, and the ice-laden branches of winter. Above their 
foliage, this text : " While the earth remaineth, seed time 
and harvest, and cold and heat, and summer and winter, and 
day and night, shall not cease." 

The exterior of various points is enriched with carvings, all 
different, but all appropriate. Those, for example, on the 
transept gable, facing the east, though like the rest, in them- 
selves different, are all identical in their symbolism. Beneath 
a cross, which finishes the apex, of this gable, is carved, en- 
riched with foliage, the words, " Agnus Dei ;" and following 
hem, at intervals, similarly carved, the words, " Lux," " Dux," 
" Lex," " Rex," " Alpha " and " Omega ; " and, below, the 
text, " Blessed are all they that trust in Him ;" while around 
the great arch, spanning the porch and rose window above it 
are seen carved the rose, the lily, the vjheat, the vine, the lion, 
the crown, and the star, symbols which need no translation to 
those who know the blessings of a trust in him, who is " The 
Lamb of God," "The Light of the World," "Our Leader," 
" Our King," " The Alpha and the Omega," "The Rose of 
Sharon," and " The Lily of the Valley," " The Bread of Life," 
•" The True Vine," " The Lion of the tribe of Judah," " The 
Crown of Glory," and " The Bright and Morning Star." 

Below the window, a band of foliage is carried across the 



archway, and bears the text, " He shall feed his flock like a 
shepherd." Below it again, on each side of the porch, are 
carved, on gablets bearing the symbols of the four Evange- 
lists, the words, " We are his Witnesses ;" while the porch 
itself, adorned with polished pillars of porphyry, whose cap- 
itals are carved with olives and palm branches, shelters, un- 
der the overhanging arch of its door, a group in relief — a 
" Christus Consolator," and the inclosing text, " Come unto 
me, all ye that labor and are heavy laden ; and I will give 
you rest." 

The architect of this noble structure, which is destined to 
form one of the most attractive ornaments of the Quaker 
City, and an important addition to the Church Architecture of 
this country, which has of late been greatly enriched in de- 
sign and finish, is Mr. Edward Tuckerman Pt-tter, 56 Wall 
street, New York. The stone work is under the charge of 
Messrs. Struthers & Son, 1,022 Mar ket. street ; and the carpen- 



and its redjiction sets up a secondary current of the force of 
one of Daniell's elements. * 




Unglnned Cotton for manufacturers' Use. 

An esteemed correspondent, Mr. S. D. Morgan, of Nashville, 
Tenn., calls our attention to a great advantage to be gained 
by the manufacturer of cotton goods in taking his cotton " in 
the seed," or before being ginned and tightly compressed in 
bales. By ginning his own cotton the manufacturer makes a 
great saving, not only in that of the weight of the baling and 
rope used in covering the bales, but almost as much in having 
his cotton in the very best possible condition f or carding,and if 
hisgin be of the right sort, he has no short cotton or "flyings." 
Th*e ordinary plantation gin is made with comparatively 
small diametered saws, having a very rapid motion in order 
to do its work speedily — that being the chief desideratum 
with the large planter or those who gin for toll. This very 
rapid motion of the saws jerks the cotton 
off the seed, and consequently either cuts 
or breaks the fiber. A gin constructed 
for the manufacturer has very large saws, 
very fine 'teeth (as many as 14 to 15 to the 
inch of circumference). The saw with a 
slow and regular motion pulls each fiber 
' out by the rootwithout breaking it in the 
least. 



WEST SPRUCE STEEET BAPTIST CHURCH. 

ter work in the hands of Mr. Catanach, 1,345 Lombard street, 
all of Philadelphia. 



A New and Cheap Form of Constant Battery. 

M. J. Ney has recently communicated to the Paris Academy 
the description of a new and cheap form of constant battery, 
which il it should prove as constant as the author asserts, will 
be hailed as a valuable acquisition by all electricians, but more 
especially by those who devote themselves to electro-gilding 
or other forms of galvanoplasty. 

To these, according to M. Ney, the new element which he 
proposes will prove perfectly constant, of a simple and cheap 
construction, and exempt from all perturbation. It consists, 
first, of a vessel filled with a solution of sal-ammoniac, in 
which plunges a plate of amalgamated zinc ; secoad, of a po- 
rous vessel filled with native carbonate of copper (malachite 
or azurite), in which plunges a plate of copper. 

To maintain the power of this battery it is sufficient to add 
from time to time a few crystals of sal-ammoniac. When the 
battery is to be used for telegraphy in the country or on a 
field of battle, etc., its transport may be facilitated by substi- 
tuting, for the solution of hydrochlorate of ammonia, sand 
which is saturated with a solution of this salt. As long as 
the circuit is open the carbonate of copper is not acted on by 
the solution of sal-ammoniac, but as soon as the circuit is 
closed, this salt appears to be decomposed into ammonia and 
hydrochloric acid, the latter flows to the zinc plate, the am- 
monia acts on the carbonate tf copper, which becomes soluble 



heating furnace." 



Refining Iron Without Puddling. 

We recently noticed a new process on 
trial at Pittsburgh for making iron direct 
from the ore. The following additional 
particulars we clip from the Cleveland 
Herald. 

" We referred a day or two ago to the 
excitement produced among iron manu- 
facturers by the great discovery of a means 
of dispensing with puddling, now in 
practical operation at the Shoenberger 
Junta Works, in Pittsburgh. On inquiry 
of Morrison Poster, Esq., of this city, the 
agent of the company, he explains that 
the process consists simply in combin- 
ing, mechanically, oxides of iron with 
melted crude metal. If the mixture is 
thoroughly effected,the result is instantly 
a malleable iron superior to the best pud- 
dled balls. It is then only necessary to 
heat it as blooms are heated, and put it 
through the machinery, to produce the 
best quality of horse-shoe bars from ma- 
terials which, if puddled/vvould yield only 
common iron, and at much less cost than 
puddled iron. The method employed at 
the Shoenberger Works is to take the 
melted metal direct from the blastfurnace 
(they have two large stacks) and run into 
a large kettle of a capacity of five tuns. 
From thence it is poured, in a stream 
about a foot wide, into a circular trough 
twelve inches wide and ten inches deep, 
revolving, on a radius of seven feet, or 
fourteen feet diameter. Pulverized iron 
ore, Lake Superior, Champlain, or Iron 
Mountain,is used as the converting agent. 
The ore descends , from a hopper into the 
revolving trough, and covers, the melted 
metal as fast as it is poured in. The con- 
tinuous revolutions of the trough pro- 
duce alternate, thin layers of hot metal 
and raw ore, and effect the combination in 
a very satisfactory manner. The ma- 
chinerywhich accomplishes this is moved 
by steam and hydraulic power, and is so 
well planned that one man, standing with 
hishand on valve-levers, can manage the 
whole operation. When the trough is 
full, and before the iron cools, it is broken 
up into slabs of suitable size for the 



Narrow Gage Hallway. 



In constructing a new local railway between Manchester 
and Didsbury In Great Britain, a gage of three and one-half 
feet is proposed, as ans wering all the requirements of the line 
as well as the usual four feet eight and one-half inches width, 
and costing, with the rolling stock, one-third less. Railways 
of this guage, it is said, have been adopted in Queensland, Cey- 
lon, Belgium, and Norway, with satisfactory results. The lo- 
comotives to be used will weigh fifteen tuns, and their speed 
be limited to- twenty-five miles per hour. The carriages will 
be like our street cars, twenty feet long, six feet wide and six 
and one-half feet high inside, and will accommodate twelve 
passengers on each side, giving over thirty cubic feet of space 
to each. 



Hoosao Tunnel. — The contract for the more speedy com- 
pletion of this great work has at last been closed . The con- 
tract stipulated that one million of the five millions dollars to 
be paid for the work is to be withheld until its completion, 
and required bonds to the extent of a half million of dollars. 
The latter clause has been modified however so as to require 
the contractors to perform work to the extent of half a mil- 
lion dollars before they receive any payment thereon. 
■»-«»•*■ — ' ■— 

Kbenb, N. H.,is going into the business of quarrying and 
sawing marble. 
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Combination Rail. 
Messrs. Editobs :— Permit me to offer a suggestion in your 
columns on the subject of wooden railways. I believe a 
track may be laid for locomotives as superior to iron rails as 
the Nico.son pavement is superior to cobble stones. What 
the world wants is not only a safe, but a noiseless road. For 
the one, the strength of iron is needed ; for the other, wood 
possesses peculiar advantages. My suggestion is to combine 
them, and this is the plan : Construct the roadway in all re- 
spects as now, but let the railbe made as follows : 

This represents an end view or 
cross action of the combination rail; 
3jj A being of wood and B of iron, of 
•L. whatever dimensions may be need- 
\M£^aMi£L^£i^^-i ^ for gggm-jty. it is obvious that 

a tough wooden rail of say six inches in width and four in 
depth, supported on three sides by an iron rail, would form 
an elastic medium for car wheels, while the wear from fric- 
tion, distributed over a larger surface, would be reduced. The 
elasticity might be further increased by a layer of rubber 
under the wood, and this would take up, so to speak, much 
of that jar and concussion which so weaken the iron and steel 

rails. 

But the question at once occurs, Can wood be made to stand 
the pressure of a moving train of ears ? Just here the pro- 
gress of chemical science comes to our aid. By a process, 
familiar to your readers, wood is now prepared so that its tex- 
ture is nearly as tough as that of iron, while its elasticity is 
not greatly, if at all impaired. Wooden rails, properly treated, 
would be impervious to water, and so not liable to spring from 
exposure to the weather, while in durability they would doubt- 
less exceed that of- iron, making true allowance for the com- 
parative cost. The plan contemplates a permanent iron rail 
of the form shown, which need not be renewed for many 
years. The wood may be replaced as fast as worn out with 
great facility, being bolted or secured to the rail below with 
countersunk heads. It should project at least half an inch 
above the iron. 

Such a rail, it seems to me, would secure the highest safety, 
since if the iron breaks short off (and the liability to such an 
accident would be greatly reduced by the wooden bearing) the 
latter affords a bridge across the fracture ; while if the wood 
fails from any cause, the iron flanges remain to support the 
wheels. But tho desideratum of a noiseless track is to be es- 
pecially urged on behalf of the traveling public, and to 
obtain this no substance saems so well adapted as wood. 

If railways can be constructed of wood alone for light loco- 
motives at low speed (as proposed in a late No. of the Scien- 
tific American), why not of wood and iron for heavy trains 
at high speed ? Yours respectfully, F. H. Webb. 

Hudson, N. Y. 



« One More Unfortunate '»-— The Crank and Its Im- 
provers. 

Messrs. Editors. — Suppose a steam engine of eight-inch 
bore, twenty -four inches stroke and eighty pounds pressure 
of steam (fifty square inches area) and one hundred revolu- 
tions per minute; what number of square inches of piston 
area will equal the power of this engine, under the same pres- 
sure, if applied the entire circle of the crank, with the same 
force that the piston has with the crank at the point of half 
stroke, at the same number of revolutions per minute? I 
propose to apply the steam of any boiler under any pressure 
to the circle of the crank and continue the same power six- 
sevenths of all the way around. Yours, just subscribed for 
the paper. J. W. H. 

[Possibly the very last sentence in the foregoing communi- 
cation is the excuse of the writer for his not singular but 
hardly creditable inquiry. If he had been a constant sub- 
scriber and reader of the Scientific American he would not 
have attempted to enter upon a path which has proved so un- 
remunerative and unsatisfactory to others whose failures have 
been recorded in our columns. Our correspondent imagines 
a rotjary engine, but a more perfect one than has yet been con- 
structed. The steam — and its direction — must in his engine 
follow the progress of the crank and impinge on it, or its con- 
nections, with equal force .at every point in jts revolution. 
Does he not see that this cannot be done with the crank ? 
And if the crank is discarded from the reciprocating engine he 
must employ a device to take its place. What is this device ? 

If he retains the crank and proposes to apply the same 
pressure to it that it has when on the point of half stroke, 
ergo to transmit the same power through the whole revolution, 
or six sevenths as he says, must not his boiler revolve with 
the crank, or the cylinder with reciprocating piston, and, nec- 
essarily the crank be discarded ? Obviously ; then his idea is 
to substitute for the reciprocating engine a rotary one. When 
he succeeds in constructing an engine of this character that 
works as economically and perfectly as the ordinary steam 
engine we shall take pleasure in giving it a very favorable 
notice in our columns. 

In our experience as a practical engineer and our observa- 
tions as mechanical editor of this paper we have seen a number 
of attempts to supersede the reciprocating engine and the 
crank. We cannot recall onethat was economically successful. 
The best effort we ever witnessed was that of the then super- 
intendent of Woodruff and Beach's establishment in Hartford, 
Conn., an engineer of recognised and undoubted ability, who 
built a rotary engine of elegant form and smooth action. It 
was employed, for a time, to irive the large machine shop of 
the concern while the other machine, an engine of forty H. P. 
was being repaired, It performed the work admirably, but 



used more steam and consequently fuel than the old style recip- 
rocating engine. Undoubtedly there are cases where a good 
rotary would be preferable to a reciprocating or stroke engine, 
as where room for the engine is scant and fuel is cheap. 

As to superseding the crank we do not believe it has yet been 
done, and, contrary to the ideas of some good engineers, we do 
not believe it will be done. The " loss of power in the use of 
the crank " which is so much talked about, we do not believe 
exists. We conceive it to be as much of a bugbear and having 
as little foundation in fact, as the fears of engineers when loco- 
motives were first introduced that the wheels would not suf- 
ficiently grip the rails to induce propulsion. This imaginary 
difficulty — wholly imaginary — occasioned much study, trouble, 
and experiment which was useless so far as directed to the 
removal of a difficulty that never existed. The pressure of 
the steam on the piston — and consequently on the crank — is 
as great at one point of the stroke of a reciprocating engine 
(except where the steam is cut off) as at another ; the length 
of the leverage is reduced, but when this reduction occurs the 
distance traveled by piston is equally redueedT Some engi- 
neers insist that the shorter the crank, or lever, the more the 
power delivered, as may be seen by the communications of F. 
R. P. on pages 2 and 44 present volume Scientific American, 
headed, respectively, " Propulsion and Dynamical Levers, "and 
" Propulsion of Vessels.'-' While we do net entirely agree with 
the hypotheses or the deductions of this writer, there is some- 
thing in c his argument it would be well for our Don Quixotes 
who conceive the" crank to be a windmill to consider. — Eds. 



their shafts round and smooth, many using the standard 
gages for all their work, and the very best material the mar- 
ket affords. I now have charge of a reaper and mower estab- 
lishment and such is the precision of work that our machines 
can be taken apart and the pieces piled up indiscriminately 
and machines afterward assembled, like a Springfield musket, 
from the pile. 

I What do you say to cut gearing, turned bolts, bored boxes, 
I the boxes fitted with the same care, as brasses in an engine 
| connecting rod. I can show you an establisment, building 
! thousands of reapers in this style annually, and can assure 
! you that some if not all our implement makers are building 
i something" which deserves the name of machine because of 
the workmanship displayed in its construction alone. I hope 
you will correct the error into which you have evidently fall- 
en. Fulton. 
Lewisburg, Pa. 

[We are glad to hear of an establishment where such ex- 
cellent work is put upon agricultural machines. We already 
knew of such, but if some of the specimens we have seen in 
the market are to be considered examples of agricultural ma- 
chines, we must dissent from the conviction of " Fulton " that 
most of our agricultural implement makers are equally con- 
scientious with those of his acquaintance. — Eds. 



Removing Carbonic Acid Gas from Wells, Cellars, 
and Wines. 

Messrs. Editors: — When we consider that hundreds of 
lives are sacrificed every year in our country by persons going 
into wells, cisterns, wine, and beer cellars, charged with car- 
bonic acid gas, or " damps," as commonly called, a knowledge 
of the best remedies should be well diffused. I have fre- 
quently had to descend into such wells, and find three reme- 
dies successful in speedily freeing them of this gas. 

A bellows, with a rubber hose reaching near the bottom, 
will soon blow out the gas ; but such an apparatus is not al- 
ways available. 

Letting down a large bucket, and drawing and emptying 
the gas at the surface, is the next best plan. 

Pouring down water is a good remedy, and should always 
be resorted to when a person falls from inhaling gas. Life is 
frequently thus saved. Burning combustibles is not only 
tedious, but creates litter and smoke that remain for hours to 
annoy the workman. 

Two men spent one day in " burning" out a well, from 
which I removed the gas afterward in one hour by pumping 
up water, and allowing it to fall in a spray to the bottom 
again. This well was filled with gas from within ten inches 
of the top down forty-four feet. Wine and beer cellars should 
be constructed in a porous soil, or have a drain at the bottom 
for the gas to run down. Where the drain is impracticable, a 
blower should be arranged. Never enter a well until a light- 
ed lantern has been sent down ; and if it is extinguished, the 
well is unsafe — no one could live in it. This gas accumulates 
in cavities in the earth, and being much heavier than air, finds 
its way through crevices into wells. I knew one case where 
the gas poured down upon two men, some twenty feet below 
where it forced its way into the well being dug, and killed the 
men almost instantly. 

Pure air is of much more importance to our well being than 
we as a mass fully realize. The laundry frequently causes 
sickness, by contaminating the air we breathe with the filth 
of clothing being cleansed, especially such as is charged with 
the excrements of children and the sick. Carbolic acid is a 
cheap and perfect remedy. A few drops placed in a tub full 
of the most filthy clothing, will destroy all smell, without 
rendering any injury to clothing. For disinfecting vaults, 
etc., it is a sure remedy. Placed in a sick room, in a saucer 
of water, it prevents the spread of contagion. G. 

Omaha, Neb. 



Steam Power—From a Late London Paper. 

Messrs. Editors : — I copy the following from If ilea Regis- 
ter, of Dec. 9, 1815, under the above caption : 

An important improvement has recently been made in the 
construction of steam engines (?) by which no more than one 
twentieth part of the coal consumed in an engine of 20-horse 
power or any other required power becomes necessary. The 
construction is as follows : A furnace holding about a peck of 
coals, is made movable into a large iron vessel and has a flange, 
which, when introduced into the vessel closes the opening 
in that part ; in an instant the air is rarified, the expanded air 
passes through a pipe and presses upon the piston of a pump, 
and produces in this a motion of about four feet ; the rod of 
the piston then bee imes the moving power of the furnace back- 
wards and forwards ; and this is effected about sixty times in a 
minute. Suppose the air to be rarified about three times, there 
will then be an excess of two atmospheres equal to the press- 
ure of 30 lbs. to the square inch. The expansion being uni- 
form, there is no danger from explosion ; the construction be- 
ing simple^the expense is comparatively small. 

I don't "wsh to criticise the mechanical difficulties in the 
above, but copy it to show that there is " nothing new under the 
sun " — that the caloric engine or at least its principle is 
old. Yet I submit that there are to-day many supposed inven- 
tions which are patented that are far more absurd and imprac- 
ticable than that. F. W. B. 



Good Agricultural Machinery. 

Messrs. Editors : — In your issue of December 16th, I noticed 
an article headed " Poor Mechanical Work on Agricultural 
Machinery" which I think does great injustice to a large class 
of manufacturers in this country. For while there may be 
i some manufacturers who roughly turn their shafts and do 
not bore the boxes of their machines, I know from personal 
knowledge that a great many take the utmost pains to turn 



Mr. Emery's Papers on the Best Mode of Testing 
Steam Engines. 

Messrs. Editors : — I have read this series of papers with 
a great deal of interest. But I wish to take exceptions to 
some of his points, particularly so far as the indicator is 
concerned. He speaks of, and indorses the Richards' instru- 
ment, but takes pains to inform us that the instrument used 
in the experiments was one of the best of that kind, and made 
by Elliott Brothers, of London. The instrument might have 
been a good one, and well adjusted, but I have not found it 
infallible. Within a few months a professional engineer of 
my acquaintance, being in London, had an instrument made 
to order by the Messrs. Elliott Brothers, and he supposed he had 
got a first-class instrument in every way. Being in the way 
of using the instrument myself, I examined it critically, with 
a view that if I found it superior to the American to order a 
pair for my own use. 

In the general construction I found nothing "wrong, but on 
putting a paper on the cylinder, making the atmospheric line, 
then that perpendicular to it, I found it not at right angles at 
the base by about one sixteenth of an inch in three inches ; 
and this instrument was made to order for ?, professional en- 
gineer by the Messrs. Elliott Brothers, of London, and was 
new, and never had been used. I then subjected an American 
made instrument to the same test, that had been used, and 
found it practically correct in that respect. 

While we are on the subject of the instrument, I might as 
well mention that I saw an instrument used by the United 
States Steam Expansion Experimenters, one of Elliott Broth- 
er's, of London. This I did not prove by the above test, but I 
did make some other tests to find if it was in working order 
— if anything like correct results could be obtained from it. 
I found it exceedingly foul ; if I raised or depressed the piston 
it would not come back to zero. It had evidently been oiled 
with an inferior oil that, to use an expression of the engine 
room, "gummed." If this was the veritable Elliott instrument, 
the discrepancies and want of confidence in the instrument, 
discovered by the experimenters, are easily accounted for. 
That it might be "tardy" in its movements, I readily grant, 
and that the increase of speed, as a matter of course, would 
show by its tardiness. 

Mr. Emery makes the broad assertion that the indicator is 
defective, inasmuch as it " takes no account of the friction of 
the engine." If I did not personally know that Mr. Emery 
had had practical experience as an engineer, I should say that 
he had never seen an indicator, nor knew anything about it. 
It is true, in a subsequent article, he makes a show of quali- 
fing the above point, but sadly fails to satisfy any one. 'Tis 
true also, that as you increase resistance, and tfie consequent 
increment of power applied to the engine, the friction in- 
creases ; this the veriest tryo in engineering knows, and also 
knows that the indicator does " take account of it" — every part 
of it — and represents it in the diagram. True, it docs not sep- 
arately from the resistance of the machinery, for the best rea- 
son in the world, because the friction is incident to, and apart 
of that resistance. F. W. Bacon. 

New York city. 



The New French Gaslight. 

Messrs. Editors : — In your last number of th", Scientific 
American, under the title of " The New French Gaslight," I 
read an account of the experiments of Ball, Black & Co. 

You commit therein an error in stating that the lights are 
those of the Bourbouze process. In my capacity as represen- 
tative of the technical part of the invention of the system 
which has been put in use, I wish to correct you and to call 
your attention to this impo tant fact. The light which you 
have seen for a few days past at Ball, Black & Co.'s, is pro- 
duced according to the process of Tessie du Motay and Mare- 
chal, that is to say, it is the Drummond light rendered practi- 
cal by means of an economical process of making oxygen gas 
and the use of appropriate burners. 

It»is owing to the desire of Professor Doremus that the firm 
allowed the experiment for the purpose of testing the value 
of the light. E. SchwaBiTZWEBER. 

117 East 23d street, New York city. 



It is announced that a German chemist has discovered a 
method of converting wood spirit into spirit of wine. The de- 
tails are not yet made public, but the discovery if really made 
is an important one. 



© 1869 SCIENTIFIC AMERICAN, INC. 



January 23 1869.] 



Jfctettific jlmttfom* 



55 



BUREAU OF NAVAL ENGINEERING—SOME HARD FACTS. 



Hon. W. D. Kelley, from the Committee on Naval Affairs, re- 
ported a bill, which passed the House, providing that the po- 
sition of Chief of the Bureau of Steam Engineering of the 
Navy may hereafter be filled by a civilian ; in other words, 
that the selection shall not be confined to naval engineers. 
Judge Kelley enforced the measure by stating that there was no 
branch of science in which more progress has been made within 
the last quarter of a century than that of engineering. The 
science of engineering, and the tools and appliances used by 
engineers or in the construction of steam engines, have probr 
ably improved more rapidly than any other department of 
science or the useful arts. The engineer corps of the navy is 
necessarily a small one. The number of chief engineers is 
but fifty-two. There are many men of mark in that corps, 
bat the field of their operations is circumscribed. There is a 
much wider field for the development of engineering skill 
and judgment in the general civil service of the country, in 
the development of our mechanical and material resources, 
and in the wide field of the steam commercial marine. The 
committee believe that the Government should have access, 
in selecting an engineer-in-chief, to this wider field of experi- 
ence and study than the navy, with its formulas, and, to use 
a popular phrase, red tape affords. It is not believed by the 
Naval Committee that our navy exhibits the highest charac- 
ter of engineering. Reports come to us from line officers on 
every station, and other observers, that our vessels move by 
steam alone, while those of other nations, with more adequate 
steam apparatus, resort to their sails while cruising on sta- 
tions, and thus save the fuel ours consume, and the wear and 
tear of machinery they are undergoing. Line officers report 
to us from every station that our vessels, when they move im- 
pelled by our style of engines, move only to look at the 
sterns of competing vessels — even of those of the little South 
American States which haveaavips. 

We have a ship said to be the fleete£t on the ocean — the 
Wampanoag — but which cannot carry her own fuel for a 
month, together with food for the competent number of offi- 
cers and men for the same time. So much of her room is 
taken up by engines, coal bunkers, fire room, &c, that the 
officers in command of what is boasted of as the fleetest ship 
in the world are compelled to occupy quarters less commodi- 
ous than are allowed on ordinary merchant ships moved by 
steam. It is possible that in selecting some future Stephen- 
son or Ericsson an additional office may be created ; but if he 
shall give us a navy which, when on stations, doing merely 
watch duty, can move as the ships of other navies do, under 
sail — which, when merely making formal cruises, can, as 
other vessels do, move under sail — you will find that he will 
save each day to the treasury of the country more than the 
annual salary of the engineer-in-chief of the navy. t 

Judge Kelley charged that within the last two years our en- 
gineer corps have been: buying out old machine shops and 
converting the mashine shops of our navy yards into old 
junk shops ; that at the Philadelphia navy yard, under the 
shadow of the shops of the most celebrated tool makers in 
the country, they have purchased, within eighteen months, 
tools that were superannuated twenty years ago ; that they 
have bought tools such as cannot be found in any modern 
workshops in the United States or Europe ; that they have 
paid $20,000 for three superannuated or worn-out tools which 
any practical engineer in the country would swear would not 
be worth in a machine shop the space they occupy, if the 
proprietors had the means of buying adequate tools ; that 
they have paid for the scrap iron, which still retains the gen- 
eral form of machines, more money than would have bought 
new tools in Philadelphia, Newark, Providence, Worces- 
ter, or at any other point in the country at which tools for 
the manufacture of steam enginery are made ; that if mem- 
bers would go to the navy yard at Portsmouth they will find 
there, boxed up under sheds, for which the Government has 
no use, and which, though bought more than eighteen months 
ago, have not been set up, old tools bought from an engine 
manufactory which was being abandoned, not because the 
proprietor was giving up the business, but because he had 
bought a new shop, and it was better for him to sell his old 
tools to the engineer department of the United States Navy 
than to remove them to his new shop near by the old one. 
For the Philadelphia yard they have bought a planer after 
eleven years' use, part of the time in Philadelphia, part in 
St. Louis, and part in New York, where it was bought for 
$6,600, when they could have bought a new one of the man- 
ufacturers of such tools for $6,000. So, eleven years of use, 
transportation about the country, and repairing damage, 
m^de that old tool worth to the engineers of the navy ten per 
cent more than a first-class new tool fresh from the shop of 
its makers or their rivals in business. 

Such is the substance of the pointed speech made by Judge 
Kelley in support of the proposition of the Naval Committee. 
Had it been carried out at the beginning of the war, millions 
might have been saved to the country. Let us now lock up 
the barn, even though the horse may have been stolen. 



THE HEATON-BESSEMEE CORRESPONDENCE. 



Messrs. Bessemer and Heaton are carrying on a lively cor- 
respondence in the various English scientific papers in re- 
gard to the relative merits of the processes which bear their 
names. Even the London Times has opened its columns to 
this correspondence, which is becoming rather spicy. Mr. 
Bessemer charges that the so-called steel manufactured by 
the Heaton process is not steel at all. He says : 

In the Heaton process nitrate of soda mixed with sand is 
employed to genetrate the necessary amount of oxygon gas 
tor decarburizing the pig iron, instead of employing the cheap 
gaseous oxygen of the atmosphere. Now, whenever solid sub- 
stances are converted into gas, a vast amount of heat is at- 



sorbed and rendered latent; hence in the Heaton process so 
much heat is abstracted from the metal in generating oxygen 
gas by the decomposition of nitrate of soda that the metal so- 
lidifies while in a state of mechanical admixture with the sand 
and soda, and thus, instead of obtaining fluid cast steel by his 
process, Mr. Heaton obtains only a lump of spongy, porous 
metal, intermixed throughout with slags and scoria, and hav- 
ing the general characteristics and properties of ordinary pud- 
dled iron or puddled steel, but which is only obtained at a cost 
(for nitrate of soda) of more than double that of the ordinary 
puddling process. 

The crude lump of metal obtained by the nitrate process 
may be hammered and rolled into bars, and be used as ordina- 
ry puddled iron or puddled steel, materials which, from their 
nature and physical properties, are entirely distinct from, and 
can never compete with cast steel. It is true that, in common 
with puddled iron of every description, Mr. Heaton's crude 
metal may be made into cast steel by resorting to the old and 
costly Sheffield process of melting in crucibles, a process which 
consumes about 3 1-2 tuns of coke for every tun of metal so 
melted, and with the additional cost of wages, crucibles, etc., 
this melting process alone costs from £o to £6 per tun. Hence, 
although Mr. Heaton starts with a cheap pig^ron, giving him 
an- advantage of 20s. to 30s. per tun over, the cost of the Besse-' 
mer raw material, he nevertheless employs for the conversion 
of one tun of pig iron (according to Dr. Millar's report) no less 
than 270 lbs. of nitrate of soda, which, at the present market 
price of 15s. per cwt., is equal to 36s. on the tun of crude iron, 
thus bringing up the cost of the materials employed in making 
one tun of crude steel by the Heaton process several shillings 
per tun above the cost of the high-class iron used in the Besse- 
meg process ; and when we add to the cost of the Heaton crude 
steel the additional cost of £5 to £6 per tun for melting, I think 
it will become as clear to the general public as it has long been 
to all practical steel makers, that the Heaton process can in no 
way compete with the cast steel at present in the market, either 
in price or quality. 

To whom Mr. Heaton makes answer substantially, that the 
plant of his process costs next to nothing compared with that 
of Mr. Bessemer ; that the whole of Mr. Bessemer's statement 
are unsustained by facts or theory ; that steel made by his 
process can be melted in a Siemens' or other furnace, and run 
into ingots as good as any Bessemer steel ; and very much 
cheaper, which he claims is what hurts Mr. Bessemer ; in 
proof of which statements he refers to a certified cost sheet, 
and puts in a final shot by inviting Mr. Bessemer to call at 
the works where the Heaton process is now in operation and 
witness the tests applied io the products of the Heaton pro- 
cess. 

The ironmasters on both sides the Atlantic will read this 
correspondence with interest, and await further developments 
before forming judgment upon the case. 



MANUFACTURING, MINING, AND RAILROAD ITEMS. 

The editor of the Chicago Railway Review says: "We had occasion to 
pass over the Michigan Central Railroad during the recent storms, which 
caused so much delay on many roads. The trains were of course behind 
time ; hut, in grateful contrast to the condition of passengers in the pre- 
Pullman-hotel-car-age, where one ran imminent risk of doubly dying— hy 
cold and starvation— we found everybody in common with ourselves, 
patient over a delay in which the elements alone (and not man) were hos- 
tile. In goes far to reconcile one, to even so serious a matter as delay in 
business and failure to make connections, to find one's breakfast necessities 
provided for as ifhe were at home. In fact the experience of being ' snowed 
in" is no longer without its romantic, not to say pleasant, aspects. 

A correspondent of the Chicago Times, on the Union Pacific road, devotes 
a paragraph to the coal deposits in the vicinity of Carbon, six hundred and 
fifty three miles west of Omaha. He describes the surface as blade with the 
outcrops of the immense beds. At Carbon a bed sixteen feet in thickness is 
being worked, several tunnels having been run into the side of the hill, 
and from one to two hundred tuns are daily taken therefrom. The coal is of 
excellent quality, and well adapted for use on locomotives. 

It is reported that the British Government proposes to give some reward 
of honor to Major Palliser, whose inventions, particularly his chilled shot, 
have been and are productive of enormous saving to the country, while they 
add greatly to the efficiency ol its armaments. 

One of the silver palace cars owned by the New York & New Haven Rail- 
road Company, took fire on Dec. 29th, at the depot on Twenty-seventh street, 
New York city, and was nearly consumed. The fire originated, we under- 
stand, from the overheating of the apparatus for warming the car. This is 
the second silver palace car owned by the company that has been seriously 
damaged by fire. This company's machine shops, at New.Haven, were also 
recently destroyed by fire ; loss about $100,000. 

Very extensive additions are being made to the celebrated Washburn & 
Moen Wire Works, at Worcester, Mass., consisting in part of a new building 
500 feet long by 50 feet in width, and two 400-horse po wer engines. The pres- 
ent capacity of the works is thirty tuns per day which will be doubled when 
the presentenlargement is completed. 

Texas is growing a cotton that is reported superior for poor soil or up- 
lands. It yields largely, and in strength is superior to the ordinary cotton. 

The first day of December witnessed the laying of^the first rail on the 
Kockford, Rock Island & St. Louis Railroad. 

A company has been organized at Palmyra, Mo., to manufacture agricultu- 
ral implements. Capital $100,000. 

The cotton mills of South Carolina are thriving and many are being en- 
larged. The Sprague Manufacturing Company, of Providence, are also re- 
ported to have purchased tBe Columbia canal water power for the trifling 
sum of $200. 

A manufactory of boot blacking in Pennsylvania turns out 25,000,000 boxes 
per year. 

During the past season the Surveyor General in St. Croix Valley, Minn., is 
said to have sealed one hundred and twenty million logs. 



%mmn to (timmymUmU. 

CORRESPONDENTS who expect to receive answers to their letters must, in 
all cases, sign their names. We have a right to know thorn who seek in- 
formation from ur ; beMde, as sometimes happens, we may prefer to ad- 
dress correspondents by mail. 

SPECIAL NOTE.— This column is designed for the general interest and in- 
struction of our readers, not J 'or gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, however, 
when paid for as advertisemets at $1 00 a line, under the head of "Busi- 
ness and Personal." 

%W All reference to back numbers should be by volume 



D. and S., of Mich.— 200 inches of water under four feet head 
is not theoretically or practically equal to 100 inches Sunder sixteen feet 
head, either in quantity or in the power it will exert in driving machinery. 

H. B. E., of -Compressed air can be used as the motive 

power for any form of steam engine in use, but the principle of condensa- 
tion in low pressure engines can not obviously he applied to compressed 
air. 

E. B. R, of N. Y. — The pressure of water upon the sides of a 
cistern or pipe containing it is directly as its hijjht. The diameter of the 
column, lias nothing to do with it. 



D. XL, of Ohio. — Soluble glass would we think not answer 
well for the coating of the insides of cider and wine casks. Although 
pure block tin faucets would not be likely to injure such liquids we think 

j a good wooden'faucet preferable to any metal one for such purposes. 

! W. H. T., of Wis. — The only preventive against the accumul- 
ation of frost upon windows that we can recommend, is the use of double 
glazed sashes. This gives a stratum of air between the inside and outside 
glass, a very bad conductor of heat, and prevents the congelation of mois- 
ture upon the inner panes* 

J. A. B., of Conn., asks why the electricity generated by a 
swiftly running belt cannot be used to light the gas burners in a shop. 
He proposes a wire with projecting prongs placed, to gather the electric 
fluid, near the belt, and leading through the shop near each gas burner. 
The only difficulties he may meet are the want of Sufficient energy in the 
initiatory spark and the cost and trouble of the connecting apparatus. 

J. B., of Ohio, is a raiser of tobacco " for his own use "and 
finds it too strong for smoking. He asks how it may be made milder. We 
advise him to expose the leaf, moistened with water, to the sun's rays for 
a few days. 

R. P. S„ of Ohio. — " What is the best length for shot gun bar- 
rels ; should the bore taper toward either end or be straight; how is per- 
cussion paste made ? " The best length for the barrels of fowling pieces 
or rifles is not yet settled by sportsmen. Some insist on a length of 26 
inches while others believe 18 inches to be ample. We incline to the opin- 
ion that as good an effect can be produced by a barrel of 18, or only 16 
inches, as by one of greater length. The bore for shot guns should not 
taper. No advantage is gained by tapering either from muzzle to breech 
or vice versa. The fulminate used in persussion caps is made from mer 
cury, nitric acid, and alcohol. Common starch or dextrine is used to give 
the crystals cohesiveness and form them into a paste, and a thin water 
proof varnish is used to defend the fulminate from moisture. We do not 
advise its preparation by one not possessing chemical knowledge. Ure's 
Dictionary gives the formula and details for Its preparation. 

C. B., of Iowa. — This correspondent sends us an article descrip- 
tive of a sketch intended to illustrate his idea of a velocipede. It is in 
short, a velocipede, or the propelling power, inside a wheel, the outside 
diameter of which he states to be about 6 feet 6 inches. The device is sim- 
ply a circular horse power or treadmill, the operator propelling himself 
and his contrivance with hands and feet. It is hard to Believe it will su- 
persede the style now in use although C. B. says it ' ' works." 

J. W. D., of 1 All other things being equal, the size of the 

speculum in a reflecting telescope adds to its power, as it gives increased 
illumination and consequently admits of higher powers in the eye pieces. 
We think it would be extremely difficult to cast a speculum 12 feet in di- 
ameter, as the metal requires extreme care in cooling to prevent cracking, 
and also care in pouring and grinding. Such a speculum if made would 
be enormously expensive. The length of tube required would depend 
upon the focal distance to which the reflector was ground. 

E. B., of N. Y.— There is no foundation for the assertion that a 
ship loaded with cotton will, all other things being equal, make quicker 
time than one loaded with iron. 

J. H. M., of N. Y.— Varnished maps can be cleaned from fly 
specks by washing if their surfaces are not cracked. Freckles may be re- 
moved by the following recipe : Blanched bitter almonds 1 oz ; blanched 
sweet almonds % oz ; beat to a paste, add one pint of pure water, strain 
through a piece of coarse muslin and add powdered corrosive sublimate, 
10 grains, dissolved in a little alcohol. Shake thoroughly before using and 
apply with a soft cloth, and wipe off gently. Corrosive sublimate is a poi- 
son when taken into the stomach, therefore don't get it on your lips. 

J. C. D., of La. — The relative value of wood and bituminous 
coal may be stated thus : Bituminous coal 23*50° ; Wood 17'50°. In common 
use, two cords of hard wood are considered to be equal in heat giving 
qualities to one tun of coal. 

D. B., of Mass. — The article on " Green Color for Sweetmeats ' ' 
is on page 146, Vol. XIX, of the Scientific Americas'. 

H. H. B., of Ohio. — The humming sounds of telegraph wires 
is due simply to their vibration by currents of air. They are, in fact, only 
modifications of the .-Eolian harp. 

M. S. W., of Texas. — " Will not a steam boiler 30 inches di- 
ameter bear— ail other things being equal— one fourth more pressure than 
one of 40 inches diameter? " Ans. Yes. "Also, is not the strain on the 
hoops of a cistern 10 feet diameter double that on those of one 5 feet di- 
ameter with the same depth of water?" Ans. No. See Silliman's Phys- 
ics, page 155, paragraph 193, also reply in this column, current issue, to " E. 
B. K.,"of N.Y. 

G. H. S., of Mass. — Modeling wax for taking impressions ot 
coins, medals, etc., may be made by melting shellac to which add when 
fused one-fourth by weight of Venice turpentine. It may be colored by 
any pigment to produce the shade desired. When usedit should be melt- 
ed and poured or pressed upon the object and removed when set op 
cooled. 

E. P. L., of 111. — "What size pulley should be placed on 
main shaft of engine making 150 revolutions per minute to drive a circu- 
lar saw of 48 inches, its pulley being 24 inches diameter." A saw of 48 
inches diameter should run about 500 revolutions per minute. To do this 
would require a pulley on the shaft that makes 150 revolutions per min- 
ute, of 6 feet 8 inches. If, however, the stock to be sawed is softwood 
and clear, the pulley may be seven feet in diameter. Thus, assuming 500 
revolutions for the saw— which is laid down by practical sawyers as cor- 
rect— 500 divided by 150, the revolutions of the driver, equals 8>£. Multi- 
plying by this the diameter of pulley on saw, or the driven pulley (24 
inches) is 80 inches which equals 6 feet 8 inches, the size of driving pulley. 

J. B., of Ind. — Other substances beside the diamond will 
scratch or cut glass. Some specimens of quartz and even very hard steel 
will scratch glass. The test is no satisfactory means of distinguishing be- 
tween the diamond and fine specimens of quartz crystals. 



Inventions Patented in England by Americans. 

[Compiled from the " Journal of the Commissioners of Patents."] 
PROVISIONAL PROTECTION FOR SIX MONTHS. 

3,302.— Horse Collars.— Charles K. Marshall, New Orleans, La. October 
28, 1863. 

3,342.— ToBTlox Springs.— J. E. Holmes, New York city. November 3 
1868. 

3,555.— Apparatus for Inducing Motion in Mobile Substances by the 
Action of Air and Steam in Combination.— John T. Hancock, Boston 
Mass. November 23, 

3 560.— Manueactuee of Felted Fabrics and Wearing Apparel and 
oi'her Articles from the same.— John Falconer, New York city. Novem 
ber 23, 1863. 

3,573.— Atmospheric Hammers for Crushing Ores and other Purposes 
— H. W. Colver, Brooklyn, N. Y. November 24, 1868. 

3,574.— Gearing for Multiplying Motion on a Single Shaft.— L. S 
Fithian, Brooklyn, N. Y. November 24, 1868. 

3,584.— Machinery for Manufacturing Cigars.— R. A. Bright, Provl 
dence, R. I., and L. B. Stone, New York city. November 25, 1868. 

3,596.— Sad-Irons, and the Means foe Heating the same.— S. M.John- 
son, Lockport, N.Y. , and M. C.Turner and Robert Turner, New York city. 

November 25, 1868. , 

3 609.— Paddle wheels foe Steamships.— Charles Seymour, La Porte, Ind. , 
and Washington and/Fitch Raymond, both of Cleveland, Ohio. November 
26,1868. .' 

3,6:0.— Haevesting Machines.— D. M. Osborne, Auburn, N. Y. November 

26^1868. 

3,^19.— Oil Cups oe' Lubricators for Machinery.— Henry L. Fearing, 
President of the New England Patent Oil Cup Coinpanv, Boston, Mass. No- 
vember 27, 1868. ' 

3,631.— Manufacture of Steel.— Thomas S.Blair, Pittsburg, Pa. Novem- 
ber 28, 1868. 

3,649.— Apparatus for Receiving and Delivering Mail Bags and Pack- 
ages on Railways.— F. K. Sibley, Aubnrndale, and L. C. Wade, -Newton 
Upper Falls, Mass. November 30, 1868. 

3,659.— Tuck Markers for Sewing Machines.— H. W. Fuller and Isaac 
W. Barnum, New York city. December 1, 1883. 

8,733.— Carriage and Locomotive Wheels.— D, p. Niekerson and W. S 
Streator, Cleveland, Ohio. Dcceml»»r 7,^368, 
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Impronmcnt In Harness for Horses. 

The first of the accompanying engravings represents a new 
style of horse collar which opens and fastens at the bottom. 
By its uss the collar rim is not strained in removing it from 
- the horse's neck, the collar is removed with the harness; and 
: time and trouble saved. Beside this, the not merely an appar- 
ent cruelty to the horse in removing or putting on the collar 
is avoided. It cannot be a pleasant operation to the horse to 
have his ears borne backward or j ammed forward, and his head 
compressed while the collar is being forced on or pulled off. 
The head and neck of a horse is almost as tender and suscep- 
tible of pain or injury as those of a human being, a fact 
worthy consideration. 

The ends of the collar under the neck are seated in metallic 
sockets ; they being secured by screws, and the faces of the 



A Lyonese velocipedist is willing to make a bet for any 
amount that he can beat the fastest trotter in a race. Since 
-our last article on this subject a velocipede for running on ice 
has been successfully tried on one of the Brooklyn park ponds. 

With such skill as our inventors can bring to bear we expect 
to see a machine so constructed that it will answer the pur- 
pose requisite for land, ice, and river travel. These three con- 
ditions have been . already overcome by different inventors, and 
patents are pending on some very ingenious contrivances, 
which have passed through this office on their way to the Pa- 
tent Office. • 

But now what is wanted is a combination of the mechan- 
ism exhibited, in some of these several inventions, into one 
machine, so that a person may ride and cross rivers on ice, or 
by water, without dismounting. A great number of letters 



an incline to the ground, the cobs are dropped in front, and 
the kernels are deposited in a bag as shown. 

• Further information may be obtained by addressing the 
patentee D. A. Dickinson, at 137 South Paca street, Balti- 
more, Md. ' -.. ,".■', 



EMERY WHEELS — HOW THEY SHOULD BE HADE. 



Though an old appendage to the machine shop, still perhaps 
emery wheels are not so much used and appreciated as they 
would be if more attention were given to their construction. 
It has been customary and, for aught we know, now is, to 
make .them of white pine boards glued up from circular 
pieces of the board, three, four, or more of them according to 
■the thickness required, thereby presenting at the periphery 





SHARP AND SHANNON'S IMPROVED HORSE COLLAR AND PATENT HARNESS TREE AND PAD. 



sockets having, one a dovetail, the other a suitable recess for 
its reception. The union is effected instantly by sliding the 
dovetail tenon into the corresponding-recess and as easily re- 
moved. The coSi'strucfiori and advantages of this device are 
sufficiently apparent without further detail. 

The harness tree and pad are shown in Pigs. 1 and 2. The 
pads are of heart shape, giving a considerable bearing surface 
on the animal's back, and being elegant in appearance. They 
are of metal or wood, preferably of the former as combining 
strength and lightness, and are lined with any suitable ma- 
terial. The outer ends are formed with a square loop, through 
which the strap suspending the trace buckle is passed, its end 
secured' by a rivet or screw at A, Fig. 1. The bridge, or tree, 
has sufficient arch to keep it from resting on the horse's spine, 
and has at its ends square mortises for the reception of the 
lugs of the pad and the tenons of the terrets', B. Both the 
pads and the terrets are secured to the tree by a single bolt 
or rivet, as seen in the section, Fig. 2. The Horse Collar pa- 
tent bears date August 25, 186*8. The Harness Pad was pa- 
tented November 17, 1868. Both through the Scientific Amer- 
ican Patent Agency. 

The simplicity and advantages of this method of construct- 
ing these portions of harness appear to be sufficient to 
recommend them to all owners of horses. Further informa- 
tion may be obtained by addressing the patentees, W. A. 
Sharp or J. A. Shannon, Tama City, Tama Co,, Iowa. 

SUMMARY OS 1 THE VELOCIPEDE. 



The first patent on the velocipede of which we have any 
record, was as early as 1818, granted to W. Clarkson, Jr. . The 
model was, destroyed at. the time of the burning of the Pa- 
tent Office in 1836, and we have not been able to find his claim 
to learn the nature of the invention. 

Velocipedes were in use in England it is said in the latter 
part of the last century, but were after the plan defined by 
Webster in Merriam's Unabridged Edition, which says : 

Velocipede [L, velox, swiit, and pes, foot], a carriage for one 
person, having two wheels placed one before the other, in the 
same line, and connected by a beam, on which the person sits 
astride, and propels the vehicle by striking the tips of the toes 
against the earth. 

This style is still in use to some extent in Paris, and is 
claimed to be equal in many respects to the kinds now gener- 
ally used, which are propelled by the foot and crank, or hand 
and lever. The old ones were more easily controlled, there is 
no doubt, but the degree of velocity .cannot be attained from 
striking the toes against the ground that is acquired by- the 
crank movement. A London paper, printed in 1822, has the 
following item : 

A SEW VELOCIPEDE. 

A man upon a new sort of velocipede attracted a number of 
people together at the Elephant and Castle, London, on Thurs- 
day, to witness -his activity and the swiftness with which he 
travels. " He is a shoemaker by trade, and finding the trade 
bad at Newark-on-Trent, in Nottinghamshire, of which place 
he is. a native, he built this mechanical horse, as he terms it. 
It is on a different plan from the others. It is worked by two 
handles, which set two wheels in motion, and cause two levers 
in front to be put in motion, which set the machine going at 
the rate of at least six miles an hour. It is the completest 
machine of the kind that has as yet been invented. He has 
traveled in fine weather sixty miles a day. He has two iron 
stirrups in which he places his feet ; they keep him steady on 
the saddle. 

One of our largest carriage manufacturers in this city em- 
ploys all his force in ' buil ing velocipedes, and his orders 
vastly outnumber his ability to supply the demand. 

In Paris there are not only manufactories of these new lo- 
comotives, but founieries where the iron work of which they 
are composed are cast. One of these employs two hundred 
and fifty workmen, They have become so common in the 
streets of that city that no person takes the trouble to stop 
and look at the riders. The novelty has passed away, and the 
little machines may be seen any hour trundling around with 
velocity in the most crowded streets, amid a network of 
omnibuses and carriages. 



have been received at this office during the last few weeks on 
this subject. Some inquire "the cost, others the name of man- 
ufacturers, and many wish to know the best machine. One 
gentleman writes as follows : " I am a physician, and would 
like to use a velocipede instead of a horse and buggy if it will 
answer, and not require too much labor to propel it. Please 
give the address of a reliable manufacturer of the article. Is 
there any self-propelling vehicle made that will be safe and 
not too costly 1" etc. 



Improvement In Machinery for Husking and Shelling 
Corn. 

With all its advantages it must be confessed that labor sav- 
ing machinery, especially when applied to the work of the 
farmer, is terribly destructive to the romance with which poets 




DICKINSON'S COMBINED CORN HTJSKER AND SHELLER. 



have invested the pursuit of the agriculturist. The hum and 
buzz of the threshing machine, however suggestive of unlim- 
ited plenty and profitable prosperity, does not bring up the 
associations recalled by the regular reverberations of the old 
fashioned flail. And the husking machine arouses regretful 
recollections of the merry husking frolics, at which the finier 
of a red ear of corn rivaled its glow with his blushes as he 
exacted the forfeit from .his fair neighbor. But the sentimen- 
tal has no place among the utilities — the inventor is an icon- 
oclast. 

The engraving presents a view o f a very useful machine in 
which the operations of husking and shelling are successfully 
combined. It maybe driven by hand or power, and can be 
used in the corn house or barn, or taken to the field and work- 
ed at one shock after another, a perambulating worker that 
does not require the material to be brought within reach of 
its iron arms. For this purpose the machine is constructed 
with broad tired wheels and drawn through the field by a 
team. In the barn it may be driven by horse power, as is the 
threshing machine. 

It husks, shells, and bags the corn at one operation „ requiring 
ouly the attention necessary to arrange the ears in the feed 
trough to present the small ends first. The husks fall from 



the grain of the wood in all its positions ; endwise, sidewise 
and in all the intermediate positions. 

Now, it is well known that all the woods, particularly the 
soft woods, swell or shrink in seasoning very much more lat- 
erally than longitudinally of the grain, and of course if mois- 
ture is present the wood will swell more laterally than longi- 
tudinally, thus leaving hills and hollows over the surface of 
the wheel, constantly changing hill for hollow, hollow for hill. 
It docs not do to say, "then turn off the wheel and true it " 
inasmuch as every time you cover the wheel you wet with the 
liquid glue and expand it unequally; when we clean the 
whesl we have again to wet it and with the same results. 

It would naturally be suggested, under these circumstances, 
to use metal for our wheels. This is found impracticable because 
the metal is too rigid —not sufficiently elastic — even when 
• covered with thick leather. 
The requirements, then, are 
a sufficient elasticity, and that 
the swelling and shrinking 
shall be uniform. This may 
be approximated by making 
the wheel of white pine wood 
cut in radial segments so as to 
bring the grain of the wood 
longitudinally as nearly as 
possible parallel to the surface 
of the wheel. For an eighteen 
inch wheel make it of eight 
segments which, when turned 
off, nicely balanced, and cov- 
ered with thick sole leather, 
and that turned off at a mod. 
erate speed, will be true, elas- 
tic, and. likely to remain so. 
It is important that the wood 
should be of the same densi- 
ty ; the wheel should be,if pos- 
sible, made up from the same 
board to insure equal elasticity 
throughout the whole surface. 
Before the final finish in 
turning off it «hould be nicely 
balanced to insure its being 
round when finished. Cover- 
ing the wheel should.be left 
to the expert in using it, who 
will soon find the gradeof em- 
ery suited to his work. 

We have had some expe- 
rience in polishing hardware, 
plane irons,. chisels, compasses, calipers, etc., and have found for 
a finishing wheel (after a good fair surface has been obtained) 
the following mode to work well and rapidly,- giving a good 
fan- polish answering allthe requirements for such tools. . We 
gave the wheel a coat of say No. 60 emery taking care to have 
it even and smooth. Melt beeswax in a vessel, stir in flour of em- 
ery (keeping the mass warm in the meantime) until you. make 
a paste as- thick as you can. Now remove it from the heat, 
but still stir it so that the emery won't settle to the bottom. 
When cold rub this on the wheel until a good coat is formed, 
then start up your wheel and apply a flint to it to smooth the 
surface and the wheel is ready for use. Should it be too harsh 
apply another coat of the composition and follow with the 
flint until the required fineness is acquired. 

A wheel treated in this way will last, for years by renewing 
the composition as required, being careful always to keep it 
perfectly balanced ; without this the work will be wavy and 
the coating will wear off on the heavy side. 



Senator Moeton, of Indinana, has introduced into the 
Senate the proposition forbidding the landing of any subma- 
rine cable in-any part of the United. States without fl» con- 
sent. of Congress. 
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labor, but as labor only represents about 34 per cent of the 
cost of production ; the difference between its value in this 
country and in Europe is nearly counterbalanced by tJie cheap- 
ness of our lands and the increased product, so that without 
taking into account the tariff on sugar we could nearly com- 
pete with French and German producers. 

The amount of revenue received by Prance from the sugar 
industry is greater than from any other one source. In this 
respect it is to France what the malt tax is to England. Now 
possessing advantages superior to France in every particular 
except cheap labor, it is we think impossible to show why 
this industry should not spring at once into healthy activity, 
if capitalists would open their eyes to the promise of profit it 
offers. 
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We are now printing 35,000 copies of the Scientific 
American, and subscriptions are rapidly flowing in, from 
Maine to California — from the Lakes to the Gulf. Our columns 
offer one of the very best mediums in the country for adver- 
tisers' who value a large circulation. A word to the wise is 
sufficient. 



AMERICAN BEET BOOT SUGAR. 



Many causes are now at work to interest the capital of this, 
country in the production of beet root sugar. Among these 
may be enumerated, first, the depression of the sugar trade of 
the West Indies consequent upon the competition of European 
beet root sugar, which threatens to compel the abandonment 
of the business on many plantations. Second, the changed 
condition of affairs in the sugar growing districts of the 
United States on account of the abolishment of slavery 
and the increased cost of labor resulting therefrom. Third, 
the recent introduction and success of the diffusion process in 
the East Indies, which renders it extremely probable that the 
same process will very much cheapen the production of beet 
root sugar. Fourth, the success which has been achieved by 
some establishments already devoted to this industry in this 
country, which demonstrates the feasibility of a further ex- 
tension of the manufacture. 

We have not yet learned the success which the Roberts 
diffusion process has met with in its application to beet root 
sugar extraction in Germany, where it is now undergoing a 
term of probation ; but whether it succeeds or fails, we do not 
entertain a doubt that the beet, and not the cane, is to be the 
chief source of sugar supply for the future. 

The beet has the advantages that it can be raised upon a 
very much more extended portion of the earth's surface ; it 
can be worked for a long time after it is harvested, a very 
great advantage over the cane ; and with labor at equal rates, 
it will yield a given weight of sugar of equal quality at a less 
cost than cane. These are facts capable of demonstration. 
Our attention was called to this subject at a time which pre- 
sented much less favorable auspices than the present for the. 
establishment of this industry in America, the period when 
the blight of civil war was resting upon the land. At that 
time we obtained from some gentlemen, one of whom had be- 
come familiar with the matter by long practical experience 
as superintendent of a beet root sugar manufactory in Eu 
rope, estimates of the cost, expenses, and probable profits of 
a similar establishment here, which we may at some future 
time after some changes to suit the altered condition of af- 
fair's lay before our readers. 

Very few are .aware of the enormous quantity of sugar used 
in this country, and the extremely small proportion grown 
here. The reports of the Commissioners of Agriculture show 
that the United States consume over one billion of pounds of 
sugar, and forty-five million gallons of molasses annually. 
Of this great total not one per cent is of home production, 
while every pound ought to be grown on our soil. 

The fact has long been established that, owing to peculiari- 
ties of our soil and climate, beets grown in this country con- 
tain from one to two per cent more saccharine matter than 
those grown in Europe. ' In the manufacture of beet root su- 
gar circumstances are all in our favor except the one item of 



"All work and no play, makes Jack a dull boy" is a true say- 
ing if not a model of literary excellence. Its meaning is that 
mind and heart as well as muscle need^ exercise. Man is a 
complex being. ■ Body> mind, and soul'need to be mutually 
and harmoniously developed,or the human machinery becomes 
out of balance, and speedily shakes itself to pieces. A certain 
class of social philosophers have taken it upon them to assert 
that the laboring classes in this country, albeit they perforce 
cultivate muscle enough, do not, and cannot, for want of time, 
cultivate soul and mind as they ought. A distinguished es- 
sayist, hailing from Boston, the American Athens, has 
taken up the pen to urge that the laboring classes play 
too much and study too little, that the nature of the case 
hardly admits of much effort at mental improvement. So 
many hours' labor and such hearty meals to get through it 
all are required, that any attempt at intellectual improvement 
on the part of the working classes, is, in our Boston philoso- 
phers' opinion, necessarily as the gait of the ox to that of a 
trotting horse. 

We have a word to say upon this subject, and we shall be- 
gin by agreeing with our essayist, that workingmen, espec- 
ially young workingmen, study too little, but we dissent 
totally from the statement that there is anything in the nature 
of their labor to prevent them as a class from successful study, 
if they could be induced to undertake it systematically. 

Let us see. It is asserted that they eat too heartily, that 
they must eat too heartily to be fleet minded. We admit, be- 
cause our experience as well as physiological science proves 
it, that a hearty meal cannot be followed immediately by vig- 
orous mental application. The attempt to do it must inevit- 
ably work ill to body and mind. But we also know from 
theory and practice that the last meal of the day should be, 
especially to the laboring man, a light one. This meal pre- 
cedes the hours of leisure generally possessed by laboring 
men, the hours which are too generally spent in smoking, 
theater going, billiard playing, .drinking in many sad cases, 
or what is scarcely better, a "season of mental and. physical 
inanity by .the fireside, slowly but surely degrading all the 
ies. v • ., .• ■ - ■ ■ - ■',-■ 



mental, moral, and physical health. He has since risen by 
successive steps to foreman, and is now a partner in the same 
establishment, a man of wealth and influence. 

The essential character of recreation is that it transfers the 
strain from one part of the vital machinery which needs rest 
to another that does not, thus equalizing wear. But the hu- 
man system is not like a lathe or a steam engine, incapable 
of repairing itself. As soon as rest is given to any part of it, 
if healthy, it commences to repair itself. But a condition of 
perfect rest is that the mind shall be wholly withdrawn from 
the consideration of fatigue, that toil should be forgotten in 
the absorbing character of the recreative occupation. What, 
w»"ask, is better calculated to accomplish this result than a 
proper course of study ? 

We might name many other bright examples which prove 
conclusively that th«»tendency of physical labor is to clear 
the mind and fi£ it for study, but we forbear. Let no young 
man under ordinary circumstances excuse himself for ignor- 
ance of the rudiments of knowledge. It is as true of this as 
of other things that " where there is a will there is always a 
way." In a recent article on self-education, we endeavored 
to point out in a brief manner a way in which young men 
might, if disposed, do something toward educating them- 
selves, and we may in the future return to the subject to show 
that association will prove in this, as in all other relations of 
fife, of great value if organized upon a proper basis. We 
may also give, in due time, a plan for an organization adapted 
to the wants of young mechanics in rural towns and large 
manufacturing establishments. 



INCREASING THE POWER OF STEAM BY SUPERHEATING. 



Now let it be distinctly understood that We do not object to 
harmless amusements per Be. If workingmen will not study, 
they had better play than smoke, drink, or sit by the fire 
and mope. We believe in the duty of. recreation. But we 
also believe that study itself is recreation to a man whose 
muscles have been in active play for ten hours of the day, and 
the best kind. of recreation, too, when the last meal has been, 
as it should be, a light one. Then the body rests while the 
mind is fresh and vigorous, and two or three hours of profit- 
able and most interesting intellectual enjoyment can be had 
at far less expense than the pipe, the billiards, or the theatre 
demands. 

Let us now look for a moment at the question of time. Sup- 
pose a laborer to work ten hours, and to devote two hours per 
day to meals and going to and from work. There remain 
twelve hours out of the twenty-four. Allow nine hours of 
this for sleep— an hour more than necessary for most per- 
sons — but say nine hours ; three of leisure remain. But sup- 
pose one hour of the three to be spent with the family, there 
are still two hours of time for quiet study. Now exclude 
Sundays from the calculation, and allow one secular evening 
for amusement solely, there remain ten hours per week for 
study — an amount of time that would, with ordinary intelli 
gence, answer to master the rudiments of the French or Ger- 
man language in a single year, thus opening a new and rich' 
field of amusement and culture. Ten years of such a course 
would give a man the mastery of the French and German 
tongues, a fair knowledge of mathematics pure and applied, 
an outline of the physical sciences, and skill as a drafts- 
man. The writer of this article, still on the sunny side of 
forty, asserts that the average of all the time he has been 
able to devote to study during his life has been considerably 
less "than two hours per day. Let any mechanic at the age of 
twenty consider how much advantage the above acquirements 
would be to him at the age of thirty, should he obtain them, 
and then go to work and get them. The requisite books can 
be obtained for less than many a young man spends for cigars 
during six months. Twelve years since we were in a machine 
shop in the center of New York State, where we were having 
a model constructed. The young man to whom the foreman 
and proprietor had assigned the work attracted our attention 
from some remarks which seemed to indicate a higher cultiva- 
tion than is usually met with in young men occupying similar 
positions. Thereupon we set ourselves to draw him out. We 
found him familiar with the higher mathematics, an expert 
draftsman, and thoroughly posted in natural philosophy 
and the chemistry of the metals. He had commenced French 
and German. All these accomplishments were the reward of 
evening study, pursued steadily since the date of his appren- 
ticeship, commenced at the age of sixteen. This young man 
was at that time just past twenty-one, in apparently perfect 



One of our numerous inquirers asks if he cannot increase 
the power of his boiler by superheating his steam. He ex- 
pects to double its power in this manner ; to use his own 
words : " Passing the steam through a two-inch pipe, 12 feet 
long, the pipe being heated to 600°; a check valve, placed be- 
tween the heated portion of the pipe and the boiler, to pre- 
vent back pressure, and thus superheating the steam." He 
asks, also, "what degree of heat has steam at 100 lbs. pressure 
to the square inch, and what at 200 lbs ?" 

These last questions we will first answer. At 100 lbs.,steam 
is 338°, and at 200 lbs., is only 387° (or a fraction less), leaving 
a difference in temperature between the 100 lbs. and 200 lbs. 
pressure of only 49°. Although our correspondent does not 
explicitly state the fact, he evidently intends to carry his 
superheating steam pipe into his furnace. It is a matter for 
inquiry why he wants a check valve between the heated por- 
tion of his pipe and the boiler. He says to " prevent back 
pressure on the boiler." True, but what about the boiler 
pressure necessary to fill his superheating pipe ? If his press- 
ure in that is greater than in the boiler, how is he to lead 
steam, from his boiler to take the place of his superheated 
steam used in the cylinder of his engine? 

The advantages of superheating steam are, we think,too high- 
ly estimated, and its disadvantages too little regarded or notic- 
ed, generally. Ordinary steam (the vapor given off by boiling 
water in a closed vessel) contains, mechanically suspended, a 
large amount of water ; it is saturated steam, not pure steam. 
Even without any appreciable diminution of force by conden- 
sation, the water held in suspension weakens the power of the 
steam. Superheating, or additional heating, sufficient to con- 
vert the water in the steam Into steam, pure and simple, is un- 
doubtedly economical if it ean be done without such an ex- 
penditure of fuel as to neutralize its economy ; but it will be 
seen that the addition of heat to the steam, at ordinary press- 
ure, does not correspondingly increase its power or pressure 
per square inch. Very " dry," or highly heated steam, exerts 
an inj urious influence on the parts of an engine with which it 
comes in contact. It contains less of the lubricating proper- 
ties than steam not wholly denuded of its watery particles. 
Atmospheric air generally contains quite a large proportion of 
moisture (water), but when this moisture has been all evapo- 
rated by heat, the air possesses no lubricating property, a 
fact which is a constant source of annoyance to users of 'not- 
air engines. The working parts in contact with this-fierfect- 
ly dry air are " cut " and injured, when they should be kept in 
a condition of constant lubrication, and thus protected from 
inordinate wear. So the superheating of steam may be car- 
ried to excess, costing more than the gain, or supposed gain, 
by excessive heating. 

Finally, we do not believe the power of a steam boiler can 
be doubled by any method of superheating the steam it gener- 
ates,and we think that steam dry enough and powerful enough 
can be generated in an ordinary boiler without any special ar- 
arrangement for superheating. 



PATENT OFFICE CONTRACTS. 



Senator Ferry offered a resolution, which was adopted, 
directing the Secretary of the Interior to transmit copies of 
all correspondence between him and the Commissioner of Pa- 
tents relating to the contracts and supplies of stationery for 
the Patent Office ; also, copies of all orders of the Secretary 
appointing Committees to examine and report upon such con- 
tracts, with copies of the Committees' report. 

It appears that Commissioner Foote, having declined to pay 
the bills of the contractor for furnishing stationery and bond 
paper for the Patent Office, on the ground that there was fraud 
in the contract, the Secretary of the Interior appointed a com- 
mission, composed of B. F. James, Norris Peters, and E. W. 
Griffin, principal examiners in the Patent Office, to inquire 
into the alleged frauds. 

The charge is now made that these Commissioners were in 
collusion with the contractors, and that their report amount s to 
nothing. On the other hand, the Commissioners declare that 
they investigated the whole matter thoroughly and impartial- 
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Jy, and came to the conclusion that the bills must be paid ac- 
cording to contract, unless fraud is shown. 

According to the report a contract was made by a former 
Commissioner for 600,000 sheets of bond paper at eight cents 
per sheet. We understand that Commissioner Foote and the 
Printing Committee of the House have made investigations, 
and they are of the opinion that there are evidences of flagrant 
frauds. 

It appears to us to require considerable charity to conclude 
that eight cents per sheet is a fair price to pay for ordinary 
bond paper. The transaction has about it a suspicious look, 
and we hope the Commissioner will fearlessly carry on the 
investigation. The telegraph reports, that Secretary Brown- 
ing is dissatisfied with Commissioner Foote's action in this 
matter, and is making efforts to secure his removal. Brown- 
ing is a queer fish, but we can scarcely believe that he wants 
to remove an official who undertakes to expose frauds. We 
shall see. 



IMPROVEMENT IN FINISHING PICTURES. 



Among the most recent patents, is the one granted to Mrs. 
Sarah A. L. Hardinge, artist, 57 Fleet street, Brooklyn, for a 
method of finishing pictures, specimens of which we have 
examined. Very beautiful and charming effects are produced 
and the improvement promises to have an extensive introduc- 
tion, as it may be employed by any artist with entire success. 

The patentee states as follows in the specification : 

" This invention consists in the employment, in combination 
with the surfaces of photogrophic prints, lithographic prints, 
woodcut prints, engravings, and all kinds of pictures, wheth- 
er upon paper or other material, of a translucent sheet or film 
such as wax, upon which film the inks or pigments used in 
coloring or finishing the picture are laid,. In carrying out 
my invention I tak£.any ordinary print or picture, as for ex- 
ample a photographic print, and upon the face thereof I place a 
sheet of ordinary white wax, sufficiently thin to be so translucent 
that, when the wax is in close contact with the picture,the prin- 
cipal outlines thereof can be discerned through the wax. I 
then carefully press the wax film into close contact with the 
surface of the picture, either by hard pressure or by means of 
a roller, or by passing the picture through a roller press, or 
other suitable press. In order to apply the necessary press- 
ure, I cover the surface of the wax with fine paper. The 
application of suitable pressure serves to harden and con- 
dense the wax, making an excellent surface for the reception 
of inks and colors. 

" The translucent film of wax thus applied will adhere very 
closely to the surface of the picture, which is then to be fin- 
ished up by laying upon the film any suitable inks or colors 
that may be desired for the finishing of the picture, such as 
oil colors, water colors, india ink, etc. 

" One of the peculiar advantages of my improvement is that 
the harsher lines and defects of the picture are more or less 
covered or softened, while the general effects of the lights and 
shades are blended and improved. This renders the use of 
my invention speciallyadvantageous in connection with min- 
iature coloring, as the skilled artist is enabled to preserve 
completely the original likeness, and yet with a comparative- 
ly small expenditure of time to produce the most charming 
and exquisite effects by stippling and coloring. 

"The facility with which the background of the picture may 
be altered, lightened when too dark by the application of 
white colors, )»r darkened with dark colors when too light, or 
otherwise artistically changed, will be obvious. Alterations 
and corrections in the picture, may also be readily effected. In 
case of accidental injury to the surface of the picture, it may 
be easily repaired and preserved. The border of the translu- 
cent film may be embossed with any suitable ornamental com- 
position. 

" In other examples, where the picture consists of a profile or 
other naked figure, the semi-translucent material, after being 
applied upon the surface of the picture, may be traced with a 
needle or pointed instrument around the form of the profile, 
and all o£ the film except that directly upon the profile may 
be removed and the edges of the film then leveled down to 
the background. In this way the film-covered portion of the 
picture when colored up and finished, will appear to stand out 
in relief forming a medallion picture of very beautiful ap- 
pearance. 

" In the general use of my improvement the artist is enabled 
to produce accurate, life-like colors and effects with a facility 
which results from no other process with which I am ac- 
quainted. ' 

" The use of the film herein described, serves also to prevent 
the original picture from fading and preserve it from injury 
from moisture and atmospheric changes." 



THE PHILOSOPHY OF THE OVEN. 



Reported for the Scientific American. 



The seventh lecture of the scientific coursebefore the Amer- 
ican Institute, delivered by Professor Horsford, on the above 
subject, at Steinway Hall, on the evening of January 6th, was 
one of the most practical yet delivered. We greatly regret 
that our want of space forbids us to give more than a brief ab- 
stract. 

After announcing the points tq which he wished to especial- 
ly direct the attention of the audience, namely, the " History 
of the Oven " and " How to make good Bread," the lecturer 
dwelt briefly upon the importance of the subject. He asserted 
that although among inferior animals, types of almost every 
art which characterizes man's civilization, could be found, not 
one, even of the highest orders of monkeys — resembling man 
more closely than any other animal — attempts to increase the 
palatableness of his food by cooking. 

The art of baking or roasting is a very old one, dating back 



to the earliest periods of history. The device for baking used 
by the aborigines of this country, was the very simple one 
now used at clam-bakes, consisting of a shallow hole in the 
ground, in which a fire was built, and a mass of embers accu- 
mulated to heat the stones. When the stones had been suffi- 
ciently heated, the embers were removed, the clams heaped in 
their place and covered with seaweed. The heat of the stones 
relaxed the muscles of the clams in contact with them, the 
shells parted, and water flowed out to be instantly converted 
into steam, which in its turn opened all the shells above, and 
subjected the fleshy parts to a temperature of 212°. The low- 
ermost layer of clams was subjected to a heat which produced 
destructive distillation, giving rise to savory odors, which pen- 
etrating the mass above, communicated to the meat a racy 
flavor of the highest acceptability, as many of us are ready to 
testify. The oven in use in ancient Syria, of which Sarah on 
the plains of Mamre took advantage, when directed to quickly 
knead three measures of meal, and make cakes onjthe hearth 
for the entertainment of unexpected guests, .we fiiay conceive 
did not differ greatly from our aboriginal device, if we omit 
the seaweed. " But there was also in use a jar-shaped cavity in 
the earth, cemented on the bottom and sides, in which a fire 
was built. When the walls were sufficiently heated, the em- 
bers were removed, and the dough, prepared by mixing crushed 
wheat and water, was plastered in thin layers on the sides. 
This yielded a sort of Graham wafer, a kind of wheaten hoe- 
cake, of the palatableness of which many of our soldiers du- 
ring the late war can give testimony, and which was the un- 
leavened bread of the ancients. The elevation of this hollow 
structure to a convenient hight above the surface of the 
ground, maybe regarded as the second step in the develop- 
ment of the oven. This usually consisted of an irregular hem- 
ispheric cavity, made of clay or stone-brick, supported on a 
platform, having a door on one side for the introduction of 
fuel and the dough to be baked, and another lesser opening on 
the top for the escape of smoke. When the interior walls of 
this oven had been heated by the flame of dried fire-wood, the 
embers were removed, the dough placed upon the floor of the 
oven, and the chimney and door closed, leaving the dough to 
be baked by the radiant heat from the walls. This kind of 
oven was everywhere to be met with half a century ago out- 
side the log-houses of our frontier settlements. As the dwel- 
ling-houses were improved the oven was uniformly given a 
place in the chimney stack, beside the kitchen fire. In consid- 
erable towns bakeries grew up, and large ovens on the same 
general plan as the smaller were constructed. The objection- 
able characteristics of this time-honored oven was this : from 
the moment the dough was introduced the oven began to 
cool. The oven with continuous heat we owe to Count Rum- 
ford. Benjamin Thompson (Count Rumford, by patent of the 
King of Bavaria), a native of Woburn, Mass., attained great 
distinction as an inventor in the applications of heat. He is best 
known as the founder of the Rumford professorship in Harvard 
University, as the Rumford medal of the American Academy, 
and as the chief agent in the founding of the Royal Institu- 
tion of Great Britain. His oven was an iron cylinder, heated 
from without by a supply of hot air, which might be regu- 
lated. It may be regarded as the germ of the cooking-stove 
and range. He conceived the idea of accomplishing in con- 
fined space what previous to his time had only been attained 
before an open fire. He subjected the meat throughout to 
heat, not high enough to scorch the surface, until the interior 
pieces had experienced the requisite modification to render 
them acceptable to the taste, and then introduced air heated to 
a temperature that would promptly brown the surface, causing 
the destructive distillation which is essential to produce the 
savor of well roasted meats. The meats so prepared were con- 
sidered not inferior to the best roast meats produced by slowly 
revolving them before an open fire, and required very much 
less fuel. The brick oven, especially designed for baking 
bread, has been greatly improved in the direction of economy 
of fuel and labor. 

The lecturer next explained the Aerotherme, introduced 
about a quarter of a century ago in France, which surrounds 
the oven by trunks of heated air, maintaining, like the Rum- 
ford iron oven, a constant and regulated temperature, and ex- 
plained several diagrams prepared to illustrate its operation. 
At the Paris Exhibition there were several mechanical baker- 
ies in operation. One of them, a French device, had a series of 
open-work shelves, each of the shape of a sextant, attached at 
the junction of the radii to a vertical shaft, by means of which 
the shelves could be swung over a bed of coals or into 
heated space, and kept there till the bread or biscuit was 
baked, and then carried round to the point of commencement 
to be discharged. Another of American invention, had the 
shelves suspended in a huge open work cylinder, in which 
their horizontality could be maintained, while by the revolu- 
tion of the wheel they could be carried over the bed of coals, 
baked and returned. The Vienna oven is an Aerotherme, to 
which two important additions are made ; one to admit steam 
into the oven during the process, so as to maintain a moist at- 
mosphere down to the last few minutes of the baking ; and 
the other a separate fire, from which radiant heat, of great in- 
tensity, may be thrown into the oven and reflected from the 
smooth roof, to almost instantly redden a very thin crust. The 
cracker bakery is a highly heated trunk, through which an 
endless metallic apron is made to carry a constantly renewed 
supply of cracker dough. The baked crackers are'as regular- 
ly discharged from one end of the trunk as the fresh crackers 
in dough are introduced at the other. 

Another invention in this direction contemplates the baking 
of a sufficient amount of bread to supply a city from a single 
establishment, and is the work of a man whose name is fa- 
miliar to you from eminent services in the art of war as well 
as in the arts of peace, Mr. Hiram Berdan. He conceived the 
idea of an oven which should produce all the loaves of uniform 



evenness and with a rapidity before unheard of. His appara- 
tus may be described as consisting of two towers filled with 
heated air, in one of which was an elevator always slowly as- 
cending, and in the other a similar contrivance always slowly 
descending. On these was arranged a series of platforms with 
a few inches between ; each platform, or huge tray, containing 
a hundred loaves or more. As each platform attained the 
summit in one tower it was shot across to the other tower, in 
which it descended to the bottom and discharged itself. As 
soon as it was discharged it was shot across to the foot of the 
ascending tower and refilled with loaves of dough to renew its 
course. JPlre time of ascending and descending was so ar- 
ranged as to exactly complete the baking. The whole series 
of movements of the platform was. automatic, and carried on 
by steam power. Several of these grand ovens — the mechani- 
cal bakeries — were constructed in our large cities, and prom- 
ised at one time to revolutionize the system of city bread 
baking. Precisely why they did not succeed I do not know. 
Some of them were destroyed by fire, under circumstances 
which led the proprietors to think the fires were the work of 
incendiaries. 

The lecturer next proceeded to define the ordinary processes 
of cooking, baking, roasting, broiling, toasting, frying, stew- 
ing and boiling as all processes of cooking. In what do they 
differ? In boiling, the article of food is subjected to a tem- 
perature not exceeding 212°, the boiling point of water.; In 
frying, it is subjected to the temperature of boiling fat or oil, 
which may be 500° or 600°, the boiling point of the fat or oil 
employed. In baking, roasting, broiling, and toasting, the in- 
terior temperature rarely exceeds 212°, but the exterior tem- 
perature may be 400°, or 600°, or 800°. In these, destructive 
distillation yields hydro-carbons, which are agreeable to the 
palate, and which are allied in composition to oil of pepper- 
mint, cloves, pepper, rose-oil, etc. Of all the cereals wheat is 
best suited to the wants of man. It contains principles of 
nutrition admirably adapted to the human organism. One 
portion enters into the composition of the vital tissues, and 
another subserves the purposes of fuel in providing warmth 
and force. Health may be preserved upon a diet of bread 
alone. The grain can be preserved indefinitely long in sound 
condition, with but little care. When the grain is crushed as 
between the stones of a mill there results a reddish gray 
powder — the whole meal — which is made up of scales and 
dust. These two products'may be separated by bolting, giving 
on the one hand bran, divided in England into several grades 
of toppings, pollard, etc., and in this country into connell, 
shorts, sprouts, coarse and fine middlings, etc., and on the 
other hand, fine flour. If the fine flour be intimately mixed 
with a small quantity of water it constitutes the elastic, some- 
what tenacious, substance, with which we are familiar in the 
form of dough. If this dough be kneaded in a gentle stream 
of water, the water will become milky, and if the water be 
placed in a jar there settles out a white powder. If the wash- 
ing be continued, at length the water will cease to be milky 
and we shall have remaining a tough, highly elastic body 
somewhat like India-rubber, known as gluten. The white 
powder, that has been separated is starch. The gluten has 
been separated by chemists into several bodies which have 
very nearly the same construction, but which differ from each 
other somewhat in properties. All of them contain nitrogen 
and phosphoric acid, and beside carbon, hydrogen, and oxy- 
gen. Starch contains only carbon, hydrogen, and oxygen 
Besides the gluten and starch, the wheat contains a little 
sugar and oil. The chemical properties of these two bodies — 
the gluten and starch — are in the highest degree unlike. An 
acid like vinegar or lactic acid (the acid of sour milk) will de- 
prive the gluten of its elasticity and in time convert it into 
a fluid. 

The lecturer here enumerated the different kinds of fer- 
mentation liable to take place in dough under different circum- 
stances, and then proceeded to describe the production of brew- 
er's yeast. When a mass of ground rye, or corn, or wheat, is 
brought with warm water and the addition of a small quantity 
of yeast to a lively fermentation, the froth is skimmed off and 
repeatedly washed in large volumes of cold water from which 
it settles out a fine white powder. This is the yeast plant of 
the distilleries. If the wheat, or rye, or corn was sound, the 
yeast plant will be suited to bread fermentation, but if it was 
sour or in any way defective, the yeast plant will carry the 
taint to the dough. The brewer's yeast is made with more 
care ; crushed rye is mixed with malt meal and fermented. 
The malt, as you know, is made from barley which has been 
steeped in water, allowed to germinate to consume most of its 
gluten, and also to convert its starch into dextrine and 
sugar, and then roasted to arrest the germination. Of course, 
the mixture of rye and malt contain relatively less gluten and 
more gum and sugar than pure rye or wheat meal. The foam 
from this fermenting mass washed and pressed is largely made 
at Rotterdam and exported to England under the name of 
German barm. This substance is known to us, mixed with 
bran and dried, under the name of yeast-cakes. These forms 
of ferment have the advantage that they may be made com- 
paratively pure — that is, composed of the yeast plants that 
will yield alcohol and carbonic acid. When mixed with a 
large quantity of boiled potatoes (chiefly starch) they will 
yield precisely what is wanted to puff the bread up, make it 
light, and impart to it a delicious aroma that leaves nothing 
to be desired. But to . secure this result what must you be 
sure to do ? As the acetic and putrid fermentations follow 
closely on the alcoholic, you cannot rely on your potato yeast 
as a source of leavening for more than a very few days. You 
must be prepared to renew it frequently. The dough must 
not be allowed to cool, but must be maintained at an even 
temperature of some 80° to 90° and when it has attained the 
requisite prorosity and before acetic fermentation sets in it 
must be placed in a hot oven. If neglected, so as to permit 
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the formation of either acetic or lactic acid, the gluten will be ; 
liquefied more or less, its tenacity will be lost, and the bubbles 
will run together, producing a few large instead of numerous 
small pores, and ihe dough will be liable to collapse and be- 
come heavy and sodden. I assume that you have the genuine ; 
yeast plant, suited, with proper care, to the ultimate produc- 
tion of alcohol and carbonic acid, and these alone, but -when 
you take into account what shocking compounds are some- ! 
times produced as beer, or ale, or whisky, and the suscepti- 
bilities of ferment to the influences of temperature and time, j 
you will readily understand' that the pure yeast plant is rather 
ideal than actual. There is an amusing prejudice in some 
parts of our country, not wholly confined to the less informed 
portions of communities, on the subject of alcoholic fermen- 
tation in bread. In a report on bread, prepared a few years 
ago by a generally well-informed gentleman, who happened 
to be a clergyman of Massachusetts, for an annual agricultu- 
ral festival, the chairman dwelt upon the duty of every young 
lady to know how to make good bread. It was quite easy. It 
required attention to only two or three particulars — there 
must be good flour, a hot oven, and the fermentation must be 
carefully watched. It mast be stopped at the right point, by 
putting the bread in the oven, and the right point was just 
before any alcohol was produced. This, recalls the advertise- 
ment of a baker in London, many years ago, who had heard 
for the first time that alcohol is a proiuct of granary ferment- 
ation. He advertised that bread baked by him contained none 
of the alcohol produced in the ordinary process of fermented 
bread. 

He was followed a few days later, by a rival who announced 
that he took no pains to remove from his bread the alcohol 
produced in the process of fermentation. (It is to be presumed 
that these establishments preceded the " United Metropolitan 
Hot Muffin and Crumpet Baking and Punctual Delivery Com- 
pany.") The quantity of this^ittxpoTtant product, though small 
in the individual loaf, is in the aggregate, large. Liebig esti- 
mates the annual amount in all Germany at not less than 
7,500,000 gallons per annumv-^Xou do not need to be reminded 
that with the philosophy of good yeast bread, however clear 
before you, the ideal loaf cannot be made without good flour.e 
The proportion of this, unfortunately, is small. The wheat 
runs the gauntlet from the day it is lodged in the ground. If 
it escapes the birds and is permitted to germinate, the soil 
may be wanting in nourishment, or the winter frost may snap 
the tender roots and delay the vegetation in spring, or it may 
be deluged with rains or scorched and blanched with continu- 
ous sunshine and drought ; or preyed upon by the weevil or 
hessian fly ; or smitten with rust at the critical instant when 
the organic activities are at the highest ; or caught by showers 
in the shock and " grown " in the sheaf ; or not sufficiently 
dry when it goes to the market ; or soured in the granary ; or 
heated in grinding ; or become sour, and lumpy, and musty 
in the barrel. After having escaped all these dangers it is 
dreadful to think of its being poisoned by putrid yeast, or 
overtaken by a warm dog-day atmosphere, which is fatal to 
the best of yeast, or forgotten when passing through the critical 
stages of fermentation and baking. It is not to be wondered at 
that science has been invoked to preserve to us this invaluable 
grain and conduct it through the changes that are to give us 
bread. Thenard, Bossongault, Dumas, Payen, Megemouries, 
and others in France, Liebig, Knapp, Krocker, Mitscherlich, 
and others in Germany, and Thomas, Hassal, Pereira, Danglish, 
Odling, and others in England have lent their aid. The best 
bread of Paris, Vienna, and London may be regarded as in 
some degree the fruit of this labor, though the larger share 
of the credit is due to the bakers and skillful housewives who 
have mastered the unwritten science and art that lie at the 
foundation of their success. 

Professor Horsford next discussed at length the different 
chemicals which have been used in making bread, dwelling 
particularly upon the self-raising flour prepared by intimately 
mixing phosphoric acid, in combination with potassa and 
lime ; or taking the acid phosphate of lime and adding chlo- 
ride of potassium to the self -leavening flour, which besides 
furnishing the phosphate of potassa on the addition of water, 
sets free hydrochloric acid. The hydrochloric acid being more 
soluble, acts more promptly on the bicarbonate of soda, pro- 
ducing chloride of sodium (common salt) and sets free the 
carbonic acid to inflate the dough. Thus constituted, the self- 
raising flour has, in most respects, very nearly the nutritive 
value of normal wheat, without the inferior color, and the 
liability to rapidly sour of the whole wheaten meal. 

An extract from a letter by Baron Liebig was read, asserting 
that the nutritive value of flour is increased ten per cent 
by Professor Horsford 's phosphatic bread preparation. 

The speaker next noticed the attempts of Bonssingault and 
others to ascertain the nature of stale bread and said that the 
stale crumb may be regarded as a framework of gluten coated 
with glassy dried starch, which is not readily dissolved by 
saliva. Or course when taken into the mouth, it requires time 
before it becomes flexible, and can be easily compressed to 
force out the fluids it takes up in the mouth by virtue of its 
capilliary action. But by heating, the water of hydration of 
the gluten is driven out, the starch which invests the gluten 
is moistened and rendered flexible, and the whole crumb re- 
covering the sponge-like elasticity of fresh bread, yields its 
j uices when masticated, and is palatable. To test this, I placed 
in a glass tube a quantity of gluten, and sealed it up. I then 
placed the end containing the gluten in warm water, and be- 
held a few moments later moisture condensed on the interior 
of the upper end of the tube, which was cool. On withdraw- 
ing the tube from the water, after a few hours, the film of 
moisture had disappeared. Water had been driven out from 
the gluten by heat, and had been reabsorbed on cooling. I then 
placed another quantity of gluten in the bottom of a tube, 
above It a tuft of cotton, and above the eotton a quantity of 



loose shavings of very thin glacial starch. Now I expected, 
that if moisture was given off from the gluten, it would pene- 
trate to the space occupied by the shavings, half liquefy the 
starch, and make it .adhesive, in this condition the starch 
shavings would be gummed fast to the glass, and it would no 
longer be possible to shake them about. The experiment 
realized my expectations. The solution, then of the question 
of the difference between stale and fresh bread is this : The 
gluten is dehydrated by heat in freshening, and the water driven 
out, softens the dried starch which coats the gluten. Thus softened 
tlu, crumb is more 'palatable. On cooling the water is withdrawn 
from the starch, which is rendered dry and stiff in consequence, 
and restored to the gluten ; and the bread becomes stale. There 
is another point which is regarded as quite mysterious. It is j 
called the pile of bread, and is an evidence of excellence. It is i 
a term familiar to bakers, though possibly not to all my audi- 
ence. A loaf in which all the pile is good may be separated 
into strips somewhat like the husks that coat an ear of Indian 
corn, or the coats that invest an onion. Haw this should ap- 
pear in a loaf produced from a body apparently so homogene- 
ous as dough is thought very extraordinary. The»cxplanation 
is simply this : where the gluten of the flour is unimpared by 
heat or souring, it retains its tenacity, even when greatly at- 
tenuated. When the dough is kneaded, it is repeatedly spread 
out and folded over upon itself, from the border toward the 
center. Thesurfaceisrepeatedlydustedwithflour, until these ! 
layers of flour at last, after . long-continued kneading, are 
everywhere present in the loaf, separating thin sheets and 
strips of the fermented dough, each strip containing fibers of 
tenacious gluten. Now this fine flour, by the last act of the 
ferment, is carried into the mucous stage of fermentation. 
So that when the loaf is baked there are planes or surfaces of 
soft mucilage, planes of separation, threading the loaf in the 
direction from the bottom around the outside toward the cen- 
ter at the top. These permit the loaf to be stripped off some- 
what as short pie-crust though separated into flakes. 

You will ask how such good flour as such " piled " bread is 
made from, may be obtained. The question is not easily an- 
swered. But some general guiding principles may be recog- 
nized. Wheat should not be cut until it is absolutely ripe. 
A little may be lost in harvesting, but nothing like what may 
be lost by cutting it while any portion of the berry is liquid. 
The moist straw by its evaporation draws the fluids out of the 
berry, and lessens enormously its nutritive value. Cut ten 
days too early is equivalent to a loss in weight of scarcely less 
than one-fifth of the whole weight. With thoroughly ripe, 
well-filled grain there is little difficnlty in preparing good 
flour. But we must select from the flour which the market af- 
fords. Good flour from fully ripe, dry grain but recently 
ground, will not contain lumps. These are due to souring 
which softens the gluten and sticks the flour together. Good 
flour will readily mix with water to form a uniform creamy 
batter. Good flour will yield, with'a small amount of water, 
a tenacious, elastic, homogeneous dough. "Good flour will not 
smell sour or musty, but will exhale a fresh, fruity aroma. 
It will, when pressed in the hand, retain the imprint of the 
fingers. The chief characteristics of the self -leavening flour is 
its uniform cellular texture. This is an essential condition of 
the healthful preparations of farinaceous food. It should be 
porous, to permit the ready imbibition of the fluids that serve 
in djgestion. The self -leavening flour is the substratum upon, 
which whatever is desirable may be erected. Mixed with wa- 
ter, or sour milk, and immediately baked in a hot oven, it 
gives plain bread. If the tins are small the result is biscuit. 
Increase the quantity of water, beat in an egg, and spread the 
paste on a hot plate, and the product is a griddle cake. Add 
molasses and ginger, and you have gingerbread. Stew the 
leavened mass with raisins and you have a pudding. Eggs, 
sugar, and flavoring extracts, give you a sponge cake. If 
there be a fancy for the faint, delicate aroma of hops in bread, 
replace a portion of the water with Scotch ale. If a rich red- 
| dish brown crust to the bread be desired, add a trace of sirup 
to the milk or water. Will you apply the self -leavening prin- 
ciple to other forms of farinaceous food, mingle the phosphoric 
acid and the bicarbonate of soda with the corn meal, or rice, 
or rye, or buckwheat, and the task is accomplished. With the 
! self -leavening agent at command, little time and moderate 
skill are required to secure uniformly excellent results. Let 
j me conclude by giving you special instructions for making 
! good yeast bread, the philosophy of which, I will hope, will 
j now be easy to comprehend. Have flour freshly ground, and not 
! too finely bolted. Prepare the yeast as follows : Boil thor- 
| oughlywiththe skins on, in one quart of water, enough pota- 
toes to make a quart of mashed potatoes. Peel the boiled po- 
tatoes and mash them to fineness ; mix intimately with them 
one pint of flour, and stir the whole to an emulsion with the 
water in which the potatoes were boiled. Cool the product to 
about 80° (lukewarmness), and add half a pint ofthebest fresh 
baker's yeast, and a tablespoonful of brown sugar. Set aside 
the mixture at an even temperature of about 80°, till it works 
well, or is in active fermentation. Of this yeast take half a 
pint to a gallon (7 lb.) of flour, mixed with three pints of water, 
or two of water and one of milk, all at the temperature of 
about 80°, add a little salt, knead thoroughly and set aside to 
rise at the temperature mentioned. When it has risen to 
nearly the 'full volume for the dough divide it into loaves, 
knead again, set it aside at the temperature already named till 
it attains the full size of the loaf, and place in an oven heated 
to not less than 450°. Let theloaves of dough be smaller than 
the tins. Keep them covered with flat thin plates of stiff paper 
till the dough is fully raised and the heat carried up to and 
sometimes maintained throughout the loaf at 212°, to convert 
all the starch to the mucilaginous or emulsion form and de- 
stroy the ferment. Then remove the cover, and permit the 
browning to take place. If the loaves are large a higher tem- 
perature will be required. Seven pounds of flour will make 



eight loaves of 1£ lb each when baked, or flour of 2| lb each. 
Such yeast will keep a week in winter and from two to four 
days in summer. Bread made with it, in faithful obedience to 
these instructions, will be good. 

The lecture was illustrated by various, experiments, among 
which was the baking of a loaf of bread from the self-leaven- 
ing flour. Although lengthy, it was listened to with interest 
and frequent applause. 

A NEW BEGISTEB FOE BUSINESS MEN. 



The whole business community, and especially the mer- 
cantile classes and bankers, will find the work of McKillop, 
Sprague & Co., advertised on another page, of vast importance 
to them. 

We have examined the register, which is annually issued 
by this old established house, and are astonished with the pos- 
sibility of rating the financial standing of so many business 
men and firms with such apparent correctness. 

No village is so small, whose merchants, with however little 
trade or capital, do not find their names and pesteffice address 
recorded in this register. Manufacturers who wish to send cir- 
culars advertising their business, cannot from any other source 
procure so correct a list of names as they will find in this 
volume. The occupation as well as name and address being 
given, renders it easy, for persons so desiring, to reach any 
special class of manufacturers or tradespeople, whether they 
reside in cities, towns, or villages. 
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The American Builder asserts that marble of a very fine 
quality and in large quantities has been found near Marshall- 
town, Iowa. In color and texture it bears striking resemblance 
to the celebrated Caen stone of Paris, and must therefore of 
necessity be found very ussfulfor ornamental purposes. Like 
the Caen stone it hardens on exposure to the atmosphere. If, 
after thorough tests have been made, this new stone should 
prove good its claims to durability, we see no reason why it 
should not come into general use for the pnrposes to which it 
is so admirably adapted. The want of some such material 
has been long felt. 

A Mistake of Fouk Millions.^- A somewhat important 
error in our measurement of the distance of the sun from the 
earth has been discovered. It is now proved that we have 
been accustomed to over-estimate the distance by four millions 
of miles, and that instead of ninety-five millions the real fig- 
ure is ninety-one. This discovery is credited to Mr. Stone of 
the Royal Observatory, at Greenwich, England. Is it not- 
probable that the sun and earth are gradually drawing nearer 
to each other ? . There are some persons who profess to be- 
lieve, that ultimately our earth will plunge into the orb of 
day and be consumed. We patiently await the result. 



Professor P. C. Sinding, of this city, will issue, this month, 
the first part of a fine edition of "Thorwaldsen and his 
Works," with explanatory text and three hundred and sixty 
five copper-plate engravings. The whole series will consist 
of twenty numbers, five of which form a volume. The illus- 
trations, from the burin of Mr. F. G. Unnevehr, will includo 
a dozen fine engravings after specimens in the Copenhagen 
Gallery. Professor Sinding, a Dane by birth, proposes to make 
this a fitting memorial of his illustrious fellow-countryman. 



The Underground Railway.— The Underground Rail- 
way Company not having complied with the terms of their 
charter, which required that $3,000,000 should be subscribed 
by Jan. 1st, 1869, and $300,000 deposited with the State Con- 
troller as forfeit incase the road should not be completed, 
within a specified time, the charter becomes void. Doubtless 
the project will be revived in some form, but we greatly 
regret its failure at this time. The city needs such a road 
and must eventually have it. 

Chicago seems to be in a suffering condition from rats. 
The American Builder relates a story of a man who had to 
fight his way with a pole against an army of rats opposing 
his progress up a stairway in that city, complains that the 
soil of Chicago is particularly adapted to promote their rapid 
multiplication, and adds that the man who will invent some 
plan of construction which shall render a building rat-proof, 
will confer an immeasurable boon on the community, and 
make a fortune for himself and his children's children. 



A St. Louis telegram says accidents have become frequent 
on the Iron Mountain Ballroad since the change of gage, 
though no one has been killed yet. " The cause alleged is that 
the inclination at the curves was not changed with the narrow 
gage, and the angle is such that the weight of the cars is 
thrown against the lower rail with such force as to tear it 
from the track. The road is to be releveled. 



Rings. — We hear a good deal said about " rings ", " Tam- 
many Rings," " Indian Rings," " Albany Eings," " Congres- 
sional Rings," etc. Something has lately been said about 
the " Patent Office Ring." In the absence of gold and silver, 
we are curious to know whether this patent ring is made of 
brass, copper, or tin ? Any information upon this important 
subject will be thankfully received. 



The Tribune of January 6th, tells a correspondent that the 
year 1800 belongs to the 19th century. If so the year 100 
must have belonged to the second century, and the first centu- 
ry must have consisted of 99 years. The first year of the 19th 
\ century was 1801. Where is the Tribune's arithmetic? 



A new company is to be organized at Salem, Mass., with a 
eapital of $300,000 to manufacture Bengal bagging. 
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MECHANICAL SKILL OP SAVAGES. 



The claim which we, as scientific and mechanical people 
make, of possessing all the scientific knowledge and mechani- 
cal skill belonging to the race, and that civilization alone con- 
fers a power over the forces and materials of nature, is hardly 
borne out by the facts. " The ingenuity of some savage tribes 
in adapting themselves to circumstances and in providing 
means for overcoming natural obstacles is surprising, and 
would reflect credit on those who pride themselves upon their 
practical knowledge of mechanics -and the laws governing the 
conditions of matter. Our cabinets of curiosities contain many 
specimens of skill made by untaught savages, the workman- 
ship of whicli would be a source of pride to an educated me- 
chanic. We do not refer merely to the results of expenditure 
of time and labor, but to the adaptability of the implement to 
the purpose desired. Some of these specimens are not only 
unique in appearance, but their form and mode of employment 
involve natural laws with which we are not fully acquainted. 
In many instances the savage can excel the civilized man even 
by , the use of similar means. As illustrative of these remarks 
we introduce an engraving of a snow shoe, the invention of 
our North American Indians, and a boomerang, discovered 
first among the Australian savages. 

The heavy snows which cover our continent above the 43d 
parallel of latitude for successive months in the year, would 
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prove a very serious impediment to foot travel but for the 
snow shoe. When the surface of the snow is frozen suffi- 
ciently to sustain the weight of a man this contrivance is not 
necessary, but when it lies like a deep bed of fleecy down, 
and offers as much resistance to the passage of the human 
body through it as an equal depth of water, the value of the 
snow shoe becomes apparent. * 

Its form, as generally made, is shown in the engraving. 
The rim is a piece of tough wood thickest in the middle and 
tapering to the ends. This is bent in the form shown, and the 
ends bound together with thongs of moose hide or deer skin. 
The frame is about three feet long, or less, to accommodate the 
size of the wearer. The space between the sides of the bow 
or frame is covered with a network of moose hide thongs inter- 
laced like basket work. A space is generally left near the toe 
(the large part of the shoe) to receive the ball of the wearer's 
foot, although some prefer the network to cover the space. 
The toe or front of the foot alone is fastened to the shoe by 
strap's, leaving the heel perfectly free, so that in walking the 
rear or tail ••(' the shoe drags along on the snow. Only the 
toe of the shoe is raised in walking. One has an unpleasant 
sensation of being slipshqd when first using the snow shoe. 
Only moccasins are adapted for snow shoes, as the ordinary 
boot or shoe is too rigid and unyielding. It might be suppos- 
ed that the width of the shoe (ten to thirteen inches) would 
compel the wearer to spread his feet wide apart, but in walk- 
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ing the toe of the advancing shoe is raised slightly and slid 
over the one at rest, requiring no unnatural exercise or posi- 
tion of the legs or feet. A practiced walker can get over the 
snow at a very good speed ; in proof of which it may. be noted 
that on the 2d of January at a snow shoe race in Hamilton, 
C.yW,, five miles were made by the contestants in 31 minutes, 
15-S3Conds, and 32 minutes, 11 seconds, respectively. 

The boomerang is simply a curved piece of a hard heavy 
wood, with its edge on the concave side, like that of a scythe. 
The wood appears like ebony or very dark Honduras mahog- 
any, and is highly polished. With this simple instrument 
the Australian savage can wound or kill his foe or game even 
when hidden by a rock or tree, by "shooting round a corner " 
like the negro's crooked gun. In the hands of an expert it 
may be used with great effect. Thrown from the hand it goes 
whirling on the same horizontal plane, at a hight of two feet 
from the ground, but on a sudden takes a turn, rising in a 
spiral plane and returning on a plane nearly parallel to that 
of its direct flight. Or it may be made to describe the arc of 
a horizontal circle and thus shoot round the corner. In the 
hands of the inexperienced, however, it is a dangerous play- 
thing, coming, like curses, home to roost. 

We f.re not aware that the philosophy of the boomerang 
has ever been comprehended, or its erratic behaviour explain 
ed. The " scaling " of flat stones or clam shells by boys seems 
to bear an analogy to the flight of the boomerang ; but while 
the course of the stone or shell may be accounted for by the 
form of the missile and a mathematical formula deduced there- 
from, the shape' of the boomerang, when critically examined 
and gaged, affords no adequate basis for a philosophical con- 
clusion. 

A Ns^y .Silteb Obe.— A new mineral called parisite, was 
discovered in the district of Mono, California, by Dr. Paris in 
1865 ; it has recently been analysed by Professor Arant, and 
yields 612 per cent of oxide of silver. 



ECONOMICAL AND SIMPLE HEATER FOR STEAM BOILERS. 



The following communication with accompanying illustra- 
tions is from a practical engineer, who has frequently enriched 
our columns with the results of his experience, and whose 
name is sufficient guaranty of the value of his contributions : 

Heaters for feed water fcrboilers of non-condensing engines 
are nothing new, but as a general rule they are imperfect in 
construction and of not sufficient capacity to permit a free ex- 
haust ; nor do they present sufficient surface to heat the water 
to the degree that they should, thereby producing " back pres- 
sure " and putting the water into the boiler at a far lower 
temperature than is due to that of the exhaust , steam, which 
of course varies according to the work done previous to its 
being exhausted, or, perhaps, more properly speaking, ex- 
pelled from the cylinder. This rarely falls below 212°, gen- 
erally much above that, and there is no reason why we should 
not put our feed water into the boiler at very near the same 
temperature as that of the exhaust steam. Many devices for 
this purposa have been used. Heating the wat£f by direct 
contact with the exhaust steam was formerljMfi general use : 




it has this advantage, in case the water is impure — makes 
scale — a portion of the impurity will be left in the heater 
and pipe leading to the pump. I have known a heater of the 
capacity of 200 gallons in which more than half of its capac- 
ity was filled with a hard incrustation Hke limestone, and the 
pipe (2 inch) leading to the pump would become filled in 
three or four months to a degree that it would not supply the 
boiler. This was a serious objection, because to remove it was 
impossible without taking the pipe up and subjecting it to a 
heat sufficient to convert the limestone with which it was 
filled to commercial lime. Another objection to the above 
mode is that the feed water is heated before it is taken by the 
pump und the vapor constantly being given off from 
hot water, accumulating in the pump barrel, becoming 
compressed, and thereby leaving no room for the water on the 
rise of the plunger to follow,the pump fails to supply the 
wants of the boiler. 

The true and only safe way, then, is to supply the pump 
with cold water and heat it between the pump and the 
boiler; by this means a regular supply can be given the 
pump, which„if the consumption of the steam is nearly regu- 
lar, will keep the water in the boiler nearly at the "same level 
— an important point for economy and safety. 

To effect this the " Coil Heater " was devised, which is a 
coil of pipe say one inch in diameter placed in a vessel of cyl- 
indrical form, the water being forced through the coil, the . ex- 
haust steam admitted into the cylindrical vessel imping- 
ing the coil containing the c?ld water, consequently 
heating the water, within the coil to a degree corresponding to 
the temperature of the steam, the surface exposed, the quan- 
tity of water, and its temperature passing through in a given 



time. , Now this would require for an engine of 45-horse 
power, about 171 feet of one inch pipe in a coil, the water 
from the pump would have to pass the entire length of the 
ceil to reach the boiler, and of course, following the convolu- 
tions of the pipe, more friction would ensue than if the pipe 
was straight. Then, again : if the water should be impure, 
incrustation of necessity would follow, reducing the conduct- 
ing power, increasing friction, until the aperture became too 
small and the result would be the breaking down of the pump 
or bursting of the coil. From the nature of the coil it cannot 
be cleared, but must be taken out and a new one put in at a 
great expense. 

I present.to your readers the tubular heater, which is not 
claimed as anything new, but I wish to show its superiority 
over the open or coil heater, both as regards economy of fuel, 
original cost, 'and facility of repairs. The accompanying en- 
gravings show a section and plan of a feed water heater that 
was made for the writer in the year 1846, and which has been 
and is now in extensive use in New England, where coal costs 
more than here. • 

By this, it will be seen that in case of incrustation, on re 
moving the head, an instrument can be introduced to clean 
the tubes from scale or other deposits. In case of the failure 
of a tube or tubes from any cause they may be easily removed 
and others substituted, by any ordinary mechanic with facility 
without removing the heater from its place. 

Another advantage it has, is that with one set of patterns a 
heater'can be made that is adapted to engines from ten to 
three hundred horse power— more or less — the difference only 
being the extension of the length, the tubes and shell being 
made to any desirable length. 

It is found that one square foot of tube surface exposed to 
the action of the exhaust steam is sufficient for each indicat- 
ed horse power. This may be varied according to circum- 
stances. If the engine works full stroke, with, say 60 lbs. 
steam without cutting off, the surface may be reduced. If 
cutting off very short, say at i, it should be increased, unless 
steam of a very high tension, say 100 lbs. or above, is carried. 
With the pump graduated to supply the boiler the tempera- 
ture of the feed water will- be found to be from 205° and up- 
wards. 

The engraving is intended to be on a scale of one inch to a 
toot. 

The tube plates, flanges, and covers are of cast iron. The 
holes in the plates are reamed out smooth and slightly coun- 
tersunk on the outside. The tubes are one inch outside diam- 
eter, made of copper, brass, or iron, fitted to the holes in the 
tube plates nicely, projecting at each end ■£% of an inch. A 
slightly tapered steel plug is driven in at each end, then the 
projecting ends are clinched down with a staking tool. When 
thus secured they are invariably tight and easily removed- if 
required. The shell is made of boiler iron, say of ^ thick 

The vessel is placed upright. The water enters at the bot- 
tom at A, and is discharged at the top, B, passing through the 
tubes. The exhaust steam enters at the top nozzle, C on the 
side, . bathing the tubes which are filled with. water, and is dis 
charged at the side nozzle, D, at the bottom. ■ , 

Now it will be seen that, from the diameter and length of 
the 57 pipes, with a pump sufficient to supply a 50-horse 
power boiler the water would be subjected to the action of 
the steam fully, giving ample time to heat it. 

The small pipe, B, at the bottom on the left hand side is to 
take off the water, that is made from the condensation of the 
steam. The short pipe, B, projects from the top cover down- 
wards to leave a space above its open or lower end to act as 
an air chamber to relieve the shock caused by the action of 
the pump. 

The circular plate, or disk, F, over the water entrance at 
the bottom is to deflect the water Bo that it may not pass in 
undue proportion through the center tubes. 

P. W. Bacon. 
Consulting Engineer. 

84 John street, New York. . 



NEW PUBLICATIONS. 



Onwabd. 

The first number of Mayne Eeid's new magazine, " Onward," is one of the 
best illustrated and printed magazines that has found its way to our table 
this month. It purports to be a magazine for youths, and if the promise 
which this number gives is to be fulfilled in the future, the youths 
of this country have got much to be grateful for. Ourself, albeit we 
have found latterly some silver lines creeping in around our. temples, and 
relieving the otherwise somewhat too vivid -hue of our beard, wish to be 
counted as youthful, if such an intellectual treat is to be monthly set before 
the youths of the United States. In short, we are more than pleased with 
everything about it except the uncut leaves ; but we hope Mr. Carleton, the 
publisher, will, in future, remember that there are some old youths in this 
land whose fingers are not so nimble as of y»re, and with whom a magazine 
with leaves cut to hand finds much favor. We predict a brilliant career for 
" Onward." 

The American Buildeb and Jouenal op Aetb. 

This new journal comes to us greatly improved and enlarged. Its illus- 
trations are excellent, and its editorial articles have a fine flavor. We 
have already had the pleasure of welcoming the advent of this journal, as 
our readers will remember, and we consider it amply worth its subscription 
price, three dollars. It is published by Lakey & Adams, Chicago, 111. 

The Old Woeld in its New Face : Impbessions op Eu- 
. eope in 1867-1868. By Henry W. Bellows. 2 volumes. 
Cloth, $3-50. 
We are Indebted to the author, Rev. Dr. Bellows, for the above very en- 
tertaining and instructive volumes «f European travel, the reading of which 
we have enjoyed with peculiar pleasure, greatly enhanced by the fact 
that during a part of the year 1867 it was our privilege to enjoy the society 
of Dr. Bellows and his family throughHolland, Germany, and some portions 
of Switzerland. Dr. Bellows is an original thinker, a keen observer, and a n 
accomplished writer, and there is a freshness and vigor about his observa- 
tions which commend them to all who enjoy reading about foreign coun- 
tries. The author's travels extended through Egypt, Syria, Palestine, 
Turkey, .and Greece, and one of the most instructive features of the work 
is thatwhich treats of the condition and prospects of heroic little Greece. 
Next to the/enjoyment of the trip Itself, we can recommend no better sub- 
stitute than Dr. Bellow's admirable volumes, which can be obtained through 
any bookseller. 
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Travels and Adventures in South and Central Amer- 
ica. Charles Scribner & Co„-654 Broadway, Ny Y. 
A very interesting volume, from the pen of Don Ramon Paez, on the cli- 
mate, products, and animals of South and Central America has just been 
published. The subjects are pleasantly treated by the author, whose home 
was formerly in Venezuela, and the- book is handsomely illustrated with 
engravings of wild beasts, crocodiles, etc., which are indigenous to those 
tropical countries. 



Under this heading we shall publish weekly notes of some of the more prom- 
inent home and foreign patents. 

Railboad Car Heatek and VeittiLatoe.— Asa "Weeks, Minneapolis, Minn. 
—The object of this invention is to provide an apparatus for warming and 
ventilating railway cars in winter, and cooling and ventilating them in sum- 
mer; the apparatus being so constructed that it is cheap, convenient to man- 
age, and economical in operation, and can be applied to a whole train with- ! 
out any difficulty arising from the coupling and uncoupling of the cars. i 

Detaching: Boats.— Thomas H. Mortimer, Charleston, S. C— This inven- 
tion has for j$s object to provide a simple, cheap, and effective device, by 
which boats at sea can instantly be detached from the davit tackle when 
lowered into the water. 

Gate.— S. S. Allen, Belvidere, N.Y.— This invention relates to improve- 
ments in gates, whereby it is designed to provide a convenient and reliable 
means for opening and closing the same, when riding either on horseback or 
in carriages, ^J-$ijo.ut the trouble and delay of dismounting. 

Device fob Cleaning Oil Wells.— Jacob Taylor, Petroleum Center, Pa. 
—This invention has for its object to produce a device by which the cracks 
and crevices of oil wells can be scraped open when they are clogged by 
paraffin and other impurities. 

FiE2 Akj*s.— Peter Shuler, Morris, Ind.— This invention relates to a new 
and useful improvement in fire arms of that class which are commonly 
termed needle guns. 

Piston Packing.— Francis A. -Brown, Ithaca, N. T.— This invention re- 
lates to a new and simple metallic packing for pistons, and it consists in a 
novel and improved mode of construction and arrangement, whereby a 
closely-fitting piston is obtained, and one which will not be liable to become 
affected by wear. - 

Vegetable Slicing Maciitxe.— Sam&eiMarkel,Roseburgh, Pa.— The ob- 
j ect of this in v*fcfc ion-is To provide a machine for slicing up large quantities 
of vegetables, as caftbage, beets, turnips, and the like. 

Coen Plantee. — James S.Coen, Attica, Ind.— This invention relates to a 
new and improved machine for planttsg corn, and it consists in a peculiar 
construction of the frame of the machine and rts_working parts. 

Steam Teap.— George H. Corliss, Providence, R. I.— The object of this in- 
vention is to effect an automatic escape for the products of condensation 
from steam, and other pipes or vessels, and at the same time prevent the 
escape of steam, vapor, or gas, from the pipes or vessel in which it is 
confined. 

Smoker's Companion.— "William H. "Waite, New York city.— This inven- 
tion has for its object to furnish a simple and convenient instrument for 
holding a cigar when smoked close, and also for use as a pipe stopper and 
forcleaning out the bowl of the pipe. 

Hoese Rake.^-J. C.Stoddard, "Worcester, Mass.— This invention relates to 
a new and improved hay rake, and is a modification of and an improve- 
ment upon a hay rake for which Letters Patent were granted September 
1], 1860. 

Sowing Pulverulent Manures.- Joseph L. Stegall, Thomasville, Ga.— 
This invention relates to a new and improved machine for sowing pulveru- 
lent manures, such as lime, plaster, ashes, guano, etc., etc. The object of 
the invention is to obtain a simple, efficient, and mechanical device for the 
purpose specified. 

Pressure Regulator.— George H. Corliss, Providence, R. I.— This inven- 
tion is for the purpose of effecting an automatic reduction of the pressure 
of steam, when it is to be used for heating, or where a higher pressure is 
raised in the boiler than is required for the purposes to which it is to be ap- 
plied, and making such reductd pressure uniform. 

Atomizing Tubes.— "William K. Leach, Boston, Mass.— This invention re- 
lates to an improved method of constructing what is known as atomizing 
tubes, an apparatus employed in drawing up any medicated or other liquid 
from a*-suitable vessel, and diffusing the same in the air in the form of finely 
divided spray or atoms. 

Pulveeizee.— Isaac N. Jennings, Danbury, Conn.— This invention re- 
lates to a new implement for pulverizing the soil, which can be us ed as an 
attachment to harrowsor independently, as may be desired. The invention 
consists in applying to a horizontal beam or head a series of metal straps, 
which project from front and rear; those in front serving to hold down and 
break up loose lump, while those in rear project downward into the 
ground and pulverize the same. The lower front corner of the beam.is pro- 
tected by metal straps, and works on the ground so as to prepare the same 
with its weight, crushing the lumps and evening the ground before the back 
teeth commence to act. 

Implement foe Pulling Hop Poles.— A. L. Hatch and "W. A. Hatch, 
Loyd, Wis.— This invention consists of a lever or hand spike pivoted to the 
upright of a pedestal board or block with a joint permitting a double move- 
ment of the lever ; to wit, the usual vibrating movement and a downward 
swinging of the lever. The lever is provided with a stout iron prong or 
tine affixed near the end of the same, and running out parallel to the short 
arm of the same, leaving a space between it and the said short arm suitable 
for receiving and cramping upon hop poles in the act of extracting them 
from the ground. 

Mounting Aetificial Teeth.— "William C. Michaelis, New York city.— 
This invention has for its object to improve the construction of lower sets 
of artificial teeth so as to make them stronger and better than when mount- 
ed in the ordinary manner, and at the same time less liable to move when 
used for masticating purposes. 

Churn.— James King, Succasuhua, N. J.— This invention relates to a 
churn in which a square dasher is arranged in an oblong box in such a man- 
ner that, by revolving the said da sher the whole inner space of the churn 
will be swept by the dasher, and its contents well agitated, so that butter 
can be quickly made. 

Vehicle.— Charles De Damseaux, New York city,- This invention relates 
to a new manner of arranging the wheels of cars and wagons, and by con- 
necting them with sliding rails, so that the rails will be automatically placed 
below the wheels as the vehicle progresses in either direction. The inven- 
tion also consists in the use of segmental wheels arranged side by side, in 
such a manner that a certain number of segments serves to make up a 
whole wheel. In connection with these wheels are arranged sliding rails, 
which are at both thpirends secured to weighted chains or ropes, and which 
lie on the ground to form the treading surfaces for the wheels. 

Hot-aie Deum.— "William Allchin, Newburgh, N. Y.— This invention re- 
lates to anew apparatus for heating air by the products of combustion that 
esc ape from a stove, furnace, oven, or range of suitable construction. The 
invention also consists in the use of aflat, rectangular drum, which is by 
interior partitions, divided into three zig-zag channels, of which the central 
one serves to conduct the products of combustion to the chimney or flue' 
while the outer ones are passages for air which, entering the drum at the 
lower end in a cold state, becomes heated by the hot plates and partitions, 
the latter having been heated by the smoke passing up between them. 

Portable Adjustable Still-watee Dam.— Samuel Lewis, Brooklyn, 
N. Y.— This invention relates to improvements in a portable adjustable still- 
water dam, and consists in an arrangement whereby the boat float or vessel 
bearing the machinery may be.raised clea&,of the water and be anchored to 
the bottom of a stream by long timbers or spuds. 

Eaeth Scraper.— Nelson Peck, Jay, N. Y.— This invention has for its ob- 
ect to improve the construction of the improved scraper, patented by tbe 



same inventor, September 4th, 1866, and numbered 57,757, so as to simplify its 
construction, and make it more convenient and effective in use. 

Subaqueous Deilling Apparatus.— Samuel Lewis, Brooklyn, N. Y.— 
Thisinvention consists in apparatus, designed to simplify the operation of 
drilling rock under water. 

Tobacco Pipes.— G. Corey, Brooklyn, N.Y.— This invention consists in 
hanging the bowl of the pipe on pivots in a forked stem, so that it may re 
volve, if desired, and so that it will by its gravity hang in an upright 
position. 

Piston Packing.— David Neahr, Fort Yuma, Cal.— This invention con- 
sists of metal packing rings, made in segments, one ring fitting into a cham- 
ber or recess in another ring, said segments being so placed together as that 
the joints of the segments of each ring are broken by the other ring ; said 
segments held together by a coiled or spiral spring around the same, so 
placed upon a follower on a metallic coiled spring in the stuffing box as to 
be kept tight upon the seat, the same in the inside of cap or cover of the 
stuffing box, whereby the same is prevented from leaking steam around the 
piston or through the aperture in the cap. 

Rice Sowing Machine.— T. D. Dotterer, Charleston, S. C— The object ot 
this invention is to provide a machine which will work close to the ditches 
or fences, and over the unequal ground, and otherwise perform the work in 
a better manner than machines now in use. ^"" 

Hoese Powee.— Charles F. Gay, Albany, Oregon.— This invention has for 
its object to furnish an improved horse power, simple in construction, strong 
and durable, and which shall be so constructed as to greatly diminish the 
friction and increase the effective power of the machine. 

Poetable Fences.— P. Lambkin, St. Albans, Vt.— This inventionhasfor its 
object to furnish an improved portable fence, so constructed that it may be 
durable, substantial, and effective, easily and quickly set up and taken 
down, and which maybe folded or shut up into small compass for trans- 
portation. 

Gang Plow'.— Z-T. Sweet, Eugene City, Oregon.— This invention relates 
to a new and improved gang plow of that class which are provided with a 
driver's seat and are commonly termed sulky plows. 

Coen Cuttee and Shocker.— Hiram Harris, Circleville, Ohio.— This in- 
vention has for its object to furnish a simple, convenient, and effective ma- 
Ghine for cutting and shocking corn, by the use of which the time and labor 
usually required for these operations may be greatly diminished. 

Coen Plantee.— Wm. B. Goodwin, Kinmundy, 111.— This invention has 
for its object to improve the construction of the parts of a corn planter, by 
which the dropping slides and the marker arras are operated, so as to make 
them more simple in construction, more effective in operation, and less lia- 
ble to get out of order. 

"Window Sash.— M. R. Perkins, Portsmouth, N. H., J. V. Bogert, New York 
city, and J. F. Lowell, Boston, Mass.— This invention has for its object to 
improve the construction of window sashes, so that they may be conveni- 
ently turned down inward for convenience in washing them, and which 
shall at the same time in no wise disfigure the window. 

Coen SHELLER.-^Jas. M. Hawley, Bolton, Ind.— This invention has for its 
object to furnish an improved corn shelter, by means of which the corn 
may be removed from the cobs rapidly and entirely, whatever may be the 
size or shape of the ear, and which shall at the same time be simple in con- 
struction and easily operated. 



Prang's American chromos for sale at all respectable art stores* 
Catalogues mailed free by L. Prang.& Co., Boston. 

Winans' "boiler, powder, N. Y., removes and prevents incrusta^ 
tions without injury or foaming ; 12 years in use. Beware of imitations* 

The paper that meets the eye of all the leading manufacturers 
throughout the United States— The Boston Bulletin. $4 a year. 
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The Charge for Insertion under this head is One Dollar a Line. If the Notices 
exceed Four Lines, an Extra Charge will ~be made. 

Wanted — An apparatus for the distillation of wood, in "which 

the gas is converted; into fuel. Capacity about one cord. Address "Wm. 
Gurney, Clinton, La. 

Manufacturers and .machinkts wfo© Want orders, read Boston 
Bulletin, whose reports of manufacturing news of the U.S., show who 
needs machinery, etc. Address Boston Bulletin. Terms $4 a year. 

Tin scrap, of different sizes, up to pieces six inches long by 
three to four inches wide, for sale cheap. Apply to Manning, Bowman 
& Co., Sftddletown, Conn. 

" Broughton's " lubricators for ' steam chests possess all the 
qualities requisite. They use either suet or oil ; can be graduated at will,, 
and are more simple, cleaner, more durable and efficient than any others ; 
they cannot leak, and will pay for themselves in saving of oil in a few 
weeks. Send to Broughton & Moore, 41 Center st., N.Y., for circulars. 

For sale at a bargain — A good second-hand steam engine, 30- 
horse power. Apply at once to P. & F. Corbin, New Britain, Conn. 

Parties interested in propulsion, treated of on pages 2 and 44, 
Scientific American, may address F. R. Pike, 56 Cedar st., New York. 

I will visit the principal cities throughout the IT. S., begin- 
ning with New York, the 1st of March, with my one-wheeled veloci- 
pede, perfectly balanced drive wheel, from 4 to 6 feet in diameter, with an 
elastic wire, that will run over the roughest pavements with perfect ease. 
Speed from 15 to 20 miles per hour. Manufacturers interested. Patent 
pending through the Scientific American Agency. L.H. Soule, Mt. Morris, 
N.Y. 

Wanted immediately — The address of all inventors and manu- 
facturers at the "Whitlock Exposition, 245 Broadway, New York. 

For steam pumps and boiler feeders address Cope & Co., No. 

118 East 2d.st., Cincinnati, Ohio. 

Peck's patent drop press. Milo Peck & Co., New Haven, Ct. 

Responsible and practical engineers pronounce the Tapper Grate 
Bar the best in use. Send for a pamphlet. L. B. Tupper, 120 "West st., N.Y. 

Iron. — W. D. McGowan,iron broker ,73 Water st., Pittsburgh,Pa. 

For sale — 100-horse beam engine. Also, milling and edging 
machines. ■ E. "Whitney, New Haven, Conn. 

Millstone-dressing machine,simple,durable,and effective. Also, 
Glazier's diamonds, and a large assortment of " Carbon " of all sizes and 
shapes, for all mechanical purposes, always on hand. Send stamp for cir- 
cular. John Dickinson, 64 Nassau st, New York. 

For sale cheap — one engine lathe, 5 feet swing, 20 feet bed, in 
perfect running order. Address D. Lane, Montpelier, Yt. 

Get a fire extinguisher for your building. It may save it from 
destruction. Send to U. S. Fire Extinguisher Company, 8 Deyst., New 
York, for descriptive circular. 

Wanted — Marbelizer of slate, marble, and iron mantles. Ad- 
dress Bissell & Co., Pittsburgh, Pa. 

Water-power,with grist & saw mill, 90 miles from N.Y.,for sale, 
good location for paper mill or manufactory. H. Stewart, Stroudsburg, Pa. 

J. H. White, Newark, N. J., will make and introduce to the 
trade all descriptions of sheet and cast metal small wares, dies and tools 
for all kinds of cutting and stamping, patterns, etc.; etc., for new and ex- 
perimental work. 

For descriptive circular of the best grate bar in use, address 
Hutchinson & Laurence, No. 8 Dey st., New York. f 

For solid wrought-iron beams, etc., see advertisement. Address 
Union Iron Mills, Pittsburgh, Pa., for Lithograph, etc. 

N. C. Stiles' pat. punching and drop presses, Middletown, Ct. 



(Wfldal Prt at %%\tm. 

Issued by the United States Patent Office. 

TOR THE WEEK ENDING JANUARY 5., 1868. 
Reported Officially for the Scientific American. 

SCHEDULE OF PATENT OFFICE FEES: 

On filing each caveat . $10 

On filing each application for a Patent (seventeen years). ..$15 

On issuing each original Patent. ..$20 

On appeal to Commissioner of Patents feo 

On application for Reissue §30 

On application for Extension of Patent ; |50 

On granting th e Exten sion $50 

On filing a Disclaimer $10 

On filing application for Design (three and a half years) — $10 

On filling application for Design (seven years) $15 

On filling application for design (fourteen years) ...$30 

In addition lo which there are some small revenue-stamp taxes. Residents 
ot Canada and Nova Scotia pay $500 on application. 



Patents and Patent Claims.— The number of patents issued weekly 
having become so great, with a probability of a continual increase, has 
decided us to publish, in future, other and more interesting matter in 
placeoj the Claims. The Claims have^ occupied from threeto four pages a 
week, and are believed to be of interest to only a comparative few of our read- 
ers. The publication of the names of patentees, and title of their inventions, 
will be continued ; and, also, as heretofore, a brief description of the most im- 
portant inventions. We have made such arrangements that we are not only 
prepared to furnishcopies of Claims, but full Specifications at the annexed 
prices: 

For copy of Claim of any Patent issued within 30 years ..$1 

A sketch from the model or drawing, relating to such portion of a machine 

as the Claim covers,from $1 

upward, but usually at the price above named. 

Thefull Specification of any patent issued since Nov. 20, 1866, at which time -the 
Patent Office commenced printing them rT$l*25 

Official Copies oj Drawings of any patent issued since 1836, we cansupply at 
a reasonable cost, the price depending upon theamountof labor involved and 
the number of views. 

Full information, as to price of drawings, in each case, maybe had by address- 
ing MUNN & CO., 

Patent Solicitors, No. 37 Park Bow, New York. 



85,503.— Die for Forming Plier Joints. — George R. An- 

drus, East Berlin, Conn. 

85,504. — Motive Power for Sewing Machines. — Samuel J. 

Baird, Staunton, Va. 

85,505. — Motive Power for Sewing Machines. — SamuelJ. 

Baird, Staunton, Va. 

85,506.— Fence. — Augustus T. Barnes, Seneca, N.T. 

85,507. — Coffin. — John D. Bayliss, Alexandria, Va. 

85,508.— Wind Wheel.— John Beach, DeRuyter, N. Y. 

85,509. — Cultivator. — Nathan Carr, Jr., and John Carr, Mon- 
mouth, in. 

85,510. — Means for Repairing Blowing Engines.— Thomas 

Critchlow, Swatara township, Pa. 
85,511.— Bag Holder.— Leonard Crofoot,Pavillion, N. T. 
85,512.— Rag-cutting Machine.— Adario E. Crosby, Glasten- 

bury, Conn. 

85,513.— Rag-cutting Machine.— Adario E. Crosby, Glasten- 

bury, Conn. 

85,514.— Skipping Rope.— John R. Cross; Chicago, 111. Ante- 
dated December 19, 1888. 
85,515.— Printing Press.— H. B. Denny, Washington, D. C. 
85,516.— Corn Planter.— T. Duncanson, Buford, Ohio. 
85,517. — Pump. — Daniel S. Evans, Brockway, Mich. 
85,518. — Car Spring Box.— J. W. Evans, New York city. 
85,519. — Iron for Carriage Poles. — Benjamin Foltz, 

Rockford, 111. 

85,520. — Apparatus for Making Wire of Sheet Metal. — 

Thaddeus Fowler, Seymour, Conn. 
85,521.— Oil Can.— O. H. Gardner, Fulton, N. Y. 
85,522.— Nail Machine. — F. A. Gleason, Brooklyn, N. Y. 
85,523.— Bird Cage.— Gottlob Gunther, New York city. 
85,524.— Seed Sower.— Thurston G. Hall, Hume, N. Y. 
85,525.— Ruling Pen.— Alfred Hathaway, Charlestown, Mass. 
85,526.— Machine for .Washing Shavings in Breweries. 

— Frederick Hinckel, Albany, N. Y. 

85,527.— Velocipede.— John H. Irwin, Philadelphia, Pa. 

85,528 — Device for Feeding Centrifugal Sugar-drain- 
ing Machines.— Alfred Kusenberg, Philadelphia, Pa. 

85,529. — "Cold Fix" for Lining Iron Chills, Molds, Pig 

Beds, etc.— Henry A. Laughlin, Pittsburg, Pa. 

85,530. — Combined Press and Strainer. — Joseph H. Little- 

field, Cambridge, Mass. 

85,531. — Machine for Bending Sheet Metal. — William J. 

McLea, Leroy, N. V. 

85,532. — Cotton Picker. — Albert Pettingill, East Liver- 
more, Me. 
85,533.— Plowshare.— L. M. Reed, Troy, Ohio. 
85,534.— Sap Spile.— L. M. Reed, Troy, Ohio. 
85,535.— Button-hole for Paper Collars.— William H. 

. Robinson, Rochester, N. V. Antedated December 22, 1868. 

85,536.— Steam Engine.— Horace Rockwell, Roanoke, Ind. 
85,537.— Emery Wheel.— Addison M. Sawyer, Athol, Mass. 

Antedated December 26, 1868. . 

85,538.— Polishing Wheel. — Addison M. Sawyer, Athol, 

Mass. Antedated December 26, 1868. 

85,539.— Playing Table. — Henry Seher, New York city. 

85,540.— Coffee Pot.— Daniel M. Skinner, Sandwich Cen- 
ter, n. h. 

85,541.— Whiffle Tree.— E. A. Smead, Tioga, N.Y. ; 

85,542. — Machine for Producing Uniform Twist in Ta- 
ble Cutleky, Spoons, etc.— Egbert W. Sperry, Wolcottville, Conn. 

85,543. — Log-canting Apparatus. — Benjamin R. Stevens, 

Grand Rapids, Mich. 

85,544.— Shool Desk and Seat. — G. A. Stewart, Des 

Moines, Iowa. 

85,545. — Reaming Tool.— Edward Sullivan, Pittsburg, Pa. 

Antedated December 17, 1868. 
85,546. — Knitting Machine. — William A. Tangeman, Lock- 
land, Ohio. 

85,547.— Potato Planter. — Joseph L. True, Benton, Me. 
85,548. — Pump.— Tames Underwood, Mason county, 111. 
85,549. — Mandrel for Coiling Springs. — Richard Vose and 

James Anderson, New York city. 

85,550. — Paper-ruling Machine. — J. J. Walser, Chicago, 111. 

85,551. — Butter ^Worker, etc. — James T. Whipple, Chi- 
cago, in. . _ 

85,553.— Engine Lathe.— A. E. Whitmore, .Boston, Mass. 

85,553. — Combined Caliper, Rule, and Wire Gage. — Fred- 
erick A. Adams, Shelburne Falls, Mass. 

85,554. — Hot-air Drum. — William Allchin, Newburg, N. Y- 

85,555. — Gate. — S. S. Allen (assignor to himself and David 
Allen), Belvidere, N. Y. 

85,556. — Carding Maching. — Anthony A. Bennett and George 
Vine, Norwalk, Conn. Antedated December 23,1868. 

85,557. — Dog Kennel or House. — Samuel S. Bent, Port- 

chester.N. Y. 

85,558. — Machine for Piercing Stitch Holes. — Reuel 

Blackwood, Philadelphia, Pa. Antedated December 30, 1868. 

§5,559. — Pipe Connection in Railroad Car Heaters.— 
MarliaS.Bolt.Elmira N,T. 
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85,560. — Bed Lounge. — Ernst Boese, Frederick- Boese, and 
Abraham Neuberger, Chicago, 111. 

85,561. — Steam Engine Piston Packing. — Francis A.Brown, 

Ithaca, N.T. 
85,583. — Clothes Dryeb. — Andrew J. Chase, Boston, Mass. 
85,563. — Corn Planter. — Jame3 S. Coen, Attica, Ind. 
85,564. — Hot-air Furnace. — Theodore E. Coles, Troy, Ohio. 
85,565. — Tobacco Pipe. — George Corey, Brooklyn, N. Y. 
85,566. — Steam Pressure Eegtjlatok. — George H. Corliss, 

Providence, R.I. 
85,5h7. — Steam Trap. — George H. Corliss, Providence, R. I. 
85,568. — Tack Hammer. — John Crandell, ■ Chicopee Falls, 

Mass., and Nathaniel P. Braman, Bridgeport, Conn. 
85,569. — Track-laying Vehicle. — Charles De Damseaux, 

New York City. 

85,570. — Combined Cultivator and Stalk-cutter. — E. F. 

Dehart, Swan Creek, 111. 

85,571. — Exhaust Device for Locomotive Engines. — Joel 

De.nsmore, Sr., Erie, Pa. 

85,572. — Toy Steam Engine. — A. L. Dewey, Westfield, Mass. 
85,573. — Apparatus for Unloading Grain from Wagons. 

—Charles S. Dole, Chicago, 111. 

85,574.— Machine for Sowing Rice. — T. D. Dotterer, 

Charleston, S. C. 
85,5 <5. — Belt Punch. — Mexworth D. Drake, Scituate, assign- 
or to himself and Wm. E. Barret, Providence. R. I. 

85,576. — Manufacture of Gunpowder. — Louis Henry Gus- 

tavus Ehrhardt, London, England assignor to George B. Upton, David 
D. Stackpole, and Samuel H. Gookin. 

85,577. — Pump. — I. N. Forrester and Jas. H.Ludington, Bridge- 
port, Conn. 

85,578. — Horse Power. — Chas. F. Gay, Albany, Oregon. 

85,579. — Bung Cutting Machine. — A. J. -Gibson (assignor to 

Wm. C. Davis, and John W. Garrison), Cincinnati, Ohio. 

85,580. — Steam Engine Governor. — W. W. Gilbert, New 

York city. 
85,581. — Corn Planter. — W. B. Goodwin, Kinmundy, 111. 
85,582. — Expanding Harrow. — I. J. Halsted, Springfield, 111. 
85,583. — Steam Engine Slide Valve. — Rob't Hardie,Albany, 

N. Y. ' 
85,584. — Mode of Finishing Photographs, etc. — S. A. L. 

Hardinga Brooklyn, N.Y. 

85,585. — Corn Harvester. — Hiram Harris, Circleville, Ohio. 

85,586. — Sash Fastener. — Henry Haslam (assignor to him- 
self and Walter Haslam), New Britain, Conn. 

85,587.— Hop Pole Puller.— A. L. Hatch, and W. A. Hatch, 

Loyd, Wis. 

85,588. — Bottle Stopper. — J. T. Haviland, San Francisco, 
Cal. ._ 

85.589. — Manufacture of Dolms' Heads. — George H. Haw- 
kins, New York city. 

85,590. — Corn Sheller. — James M. Hawley, Holton, Ind. 

85,591. — Pulverizer. — Isaac N. Jennings, Danbury, Conn. 

85,592. — Manufacture of Corn Flour. — Chas. Jones and 

William Standing De Soto, 111. 

85,503. — Corn Husking Machine. — W. D. Jones, Hagaman's 

Mills, N. Y. . 

85,591. — Churn. — James King, Succasunna, N. J. 
85,595. — Portable Fence. — Philo Lambkin, St. Albans, Vt. 
85,593. — Atomizing Tube— Wm. K. Leach, Boston, Mass. 
85,597. — Subaqueous Drilling Machine. — Samuel Lewis, 

Brooklyn, E. D., N. Y. 

85,598. — Adjustable Still Water Dam. — Samuel Lewis, 

Brooklyn, E.D., N.Y. 

85,599.— Vegetable Slicing Machine. — Samuel Markel, 

Koseburg Pa. 

85,000. — Mounting for Artificial Teeth. — W. C. Micha- 

elis, New York city. 
85,601. — Plow Attachment. — Jas. W. Monical, Mooresville, 
Ind., assignor to himself and Adam Howe. 

85,602.— Grapple and Excavator.— A. T. Morris, Bloom- 
field, N. J., assignor to himself and Jas. Cummings New York city. 

85/i03— Cookins Stove. — M. J. Mosher, Troy, N. Y. 

85,604. — Reservoir Cook Stove. — M. J. Mosher, Troy, N. Y. 

85,605. — Mold for Puddinos. — Joseph Musgrove, East New- 
ark, N.J. 

85,608. — Packing for Steam-Engine Piston Rods. — David 

Neahr, Fort Yuma Cal. 

85,607. — Gate. — H. S. Otis, Prescott, Wis., assignor to him- 
self and John Green. 

85,608. — Device for Tightening Tires of Carriage 

Wheels.— Harris Pearson and Harvey Pearson, Depeyster, N.Y. 
85,609. — Earth Scraper. — Nelson Peck, Jay, N. Y. 
85,610.— Grain Toller.— C. R. Peden and B. A. Peden, 

Franklyn, Ky. 

85,611. -Window Sash.— M. R. Perkins, Portsmouth, N. fi., 

J. V. Bogert.New York city, and J. F. Lowell Boston, Mass. 

85,612. — Snub Posts for Rafts, ftc. — Evander Phillips, Ed- 
win A. Dunham, and Aaror^Winans, Albany, 111. Antedated December 
18, 1868. 

85,*>13. — Manufacture of Chewing Tobacco. — Wm. Rine- 

hart and David Rinehart, Pittsburg, Pa. 

85,614. — Fire Place Heater. — Watson Sanford, Brooklyn, 

N.Y. 

85,615. — Meat Cutter. — Chas. Schiller, Baltimore, Md. 
85,51'i. — Breech Loading Fire-Arm. — Peter Schuler, Morris, 

Ind. 

85,617 — Bolt for Trunk, etc. — Heiiry Simons, Phila'. Pa. 
85,618.— Twine Holder. — R. L. Smith, Wolcottville, Conn. 
85,619.— Machine for Sowing Pulverulent Manures. — 

J. L. Stescall, Thomasville, Ga. 

85,620. — Horse Rake. — J. C. Stoddard, Worcester, Mass. 

Antedated Dec. 26, 1868. 

85,'i21.— Gang Plow.— Z. T. Sweet, Eugene City, Oregon. 
85,622. — Oil Well Cleaner. — Jacob Taylor, Petroleum Cen- 
tre, Pa. 
85,<>23. — Composition to be Used in the Manufacture of 

Soap.— R. P. Thomas, San Francisco, Cal. 
85,621.— Wrench. — Howard Tilden, Boston, Mass., assignor to 
Wm. D.Andrews, New York city. 

85,625. — Shoe Heeling Machine. — C H, Trask and Henry 

Eldridge, Lynn, M^ss. < 

85,i'i2 X — Tobacco Stopper. — Wm. H. Waite, New York city, 
assignor to himself and J. R. Watson. 

85, f >27. — Harvester-Cutter Holder. — S. H. Wilson (assign- 
or to himself and Cary S. Burtis), Auburn, N. Y. 

85,628. — Harvester. — George W. N. Yost (assignor to Corry 
Machine Company), Corry, Pa. 

85,629. — Hub Turning Machine. — J. J. Zufelt and R. Craig, 

Sheboygan Falls, Wis. 

85,630.— Padlock for Mail Bags, etc. — P. A. Altmaier, Har- 

risburg, Pa. 
85,fi31. — Whiffletree. — S. H. Anderson, Hannibal, Mo. 
85,632.— Steam Engine Governor. — Wm. Ashby, Timber 

township, assignor to W. B. Caruthers, Indian Point, 111. 

85,633. — Sewing Machine. — M. M. Barnes, North Adams, 

Mass. 

85,<>34.— Animal Trap. — Thomas Bingham, Stockport, Ohio. 
85,635. — Scraper. — Isaac W. Boatman, Seven Mile, Ohio, as- 
signor to himself and John M. Boatman, Peru, Ind. 

85,63 \ — Suspended Gas Cigar-Lighi'er. — Dan'l F. Brandon, 

Chicago, 111. 

85,637. — Glass Mold. — Homer Brooke, New York city. 

85,638. — Toy Repeating Pistol.— Edward Buckman and Al- 
exander Buckman, East Greenbush, N. Y. 

85,'i39. — Machine for Pulverizing Earth. — Wm. Martil- 

lous Bish, Greensburg, Ind. 
85,640. — Velolipede. — Cornelius Callaghan, Boston, Mass. 
85,611%— Land Roller.— E. P. H. Capron, Springfield* Ohio. 
85,643. — Lubricating Compound for Use in the Manu- 

faotuke FibsousMatkials.- -Chas. Clark, Dayton, Ky. 
85, 43.- Bag Holder.— Sam. P. Clemons, Dansville, N. Y. 
85,644.— Combined Latch and Lock. — Wm. H. Cloud, Fre- 
mont, Ohio. 
85,<>45.^Breech-Loading Fire-Arm.— J. Webster Cochran, 

New York city. 

85,646.— Snap.— Peter Dolan, Carbondale, Pa. 

85,647.— Express Messengers' Safe.— Thos. Dolan, Albany, 

B5,64S,— Plastisg Macewb.— J. H, Draper, Mooresville, Ind. 



,R49. — Pickpocket al<bm. — I. T. Dyer, Quincy, 111. 
,650.^Compound for Cure of Foot -rot in Sheep. — Geo. 

Eckert, Charleston, Ohio. 

651. — Hay Raker and Loader .—Robert Elarton and E. 

A. Thomas, Hillsborough, Iowa. 

,652. — Corn Planter. — John Elbertson, Kirksville, Mo. 
,653. — Mode of Inserting Artificial Teeth. — Edward 

B. Goodall, Portsmouth, N. H. 

654. — Feather Renovator. — Rufus H.Graves and Harvey 
L. Crandall, McGrawvin N.Y. 

655. — Apparatus for Feeding Steaj: Generators. — 

Horace Griffin (assignor to himself, James A. Evtuvri, and David Strong), 

New Haven, Conn. 

656. — Fluid Meter. — James Harris, Boston, Mass. 

657. — Stomach Bitters. — Lemuel W. Harris (assignor to 

himself and Herman McGonegal), Chicago, 111. 

658. — Horse Hay Fork. — A. J. Harrison, Cadiz, Ohio. 

659. — Medical Compound. — George M. Hay, Americus, 

Ga., assignor to Harvey T. Litchfield, Boston, Mass. 

660. — Molasses Gate. — John Hegarty, Jersey City, N. J. 

661. — Punching Boots, and other Leather Stock — 

Charles H. Helms, Poughkeepsie, N. Y. 
662. — Cultivator. — R. H. Henry, Monmouth, 111. 
663. — Hydrocarbon Burner. — Samuel A. Hill, Oil City, 
assignor to himself and Charles F. Thumm and Oliver P. Scaife, Pitts- 
burgh, Pa. 

664.— Stove-Pipe Thimble. — Charles HorelfLincoln, Wis. 
665. — Machine for Cutting Nails. — Cyras D. Hunt, Fair- 
haven, Mass. 
668. — Roofing Composition. — Carleton B. Hutchins, Ann 

Arbor, Mich. 

.667. — Composition for Artificial Stone. — Carleton B. 

Hutchins, Ann Arbor, Mich. 

,688. — Preparation of Cod Liver and other Oils for 

Medicinal Use.— Thaddeus Hyatt, Atchison, Kansas. 

,663. — Horse Hay Fork. — Jos. Jennings, Jacksonville, 111. 

670<!— Pull Iron for Horse Cars. — Allen S. Jimmerson, 

New York city, N. Y. 

671. — Aero-<Jas Burner. — Wm. Jones, Chelsea, Mass. 

672. — Gun Lock. — John Kelsey, Richmond, Mo. 

673.— Railway Rail. — Geo. W. King, Georgetown, D. C. 

674.— Farm Gate.-D. L. Koons, Tumble, Ohio. 

675. — Cultivator. — George W. Kring, Fairbury, 111. 

,676. — Shingle Machine. — Isaac I. Lancaster, Vancouver, 

w. T. 

677. — Lamp Chimney. — J. W. Larimore, Chicago, 111. 

Antedated December 26, ld88. 

. — Cooking Stove. — D. S. Leavitt, Grand Rapids, Mich. 
,679. — Washing Machine and Boiler Combined. — Henry 

T.Lee, Jersey City.N. J. 

680. — Shifting Carriage Top. — Geo. R. Lucas (assignor 

to himself and H. W. Sliepard) , Mannsville, N. Y. 

681. — Boot. — Lysander O. Makepeace (assignor to L. B. 

Frazer and C. F. Coffin), Lynn. Mass. 

682.— Machine for Making Sewing-Machine Needles. 

— F. W. Mallet (assignor to himself and and George Cook), New Haven, 

Conn. 

683.— Water Wheel.— E. W. McGuire, Eaton, Ohio. 

684. — Elevated Railway. — Richard Montgomery, New 

York city. 

685. — Boat-detaching Apparatus. — Thomas H. Mortimer, 

Charleston, S, C. 

686.— Horse Hay Foek. — David Morton, Mount Vernon, 

Ohio. 

687. — Roofing Material. — John Munn, Camden, N. J. 
L — Steam Boiler Furnace. — J. L. Paige, Rochester, 

N.Y. 

,689. — Horse Shoe. — Georgo A. Parker, Westford, Mass. 
,690. — Carpet Stretcher. — Samuel Pennock, Geneva, 111. 
,691. — Snow Plow. — William A. Plantz, Iowa Falls, Iowa. 
.—Railroad Ticket.— W. E. Prall, Washington, D. C. 
693.— Car Wheel for Railways. — John Raddin, Lynn, 

Mass. 

694. — Saw Buckle and Frame.— J. Reilly, Baltimore, Md. 
695. — Curtain Fixture. — C. J. Roberts, Chicago, 111. 
696. — Plow. — Louis Ronat, Carondelet, Mo. 
,697. — Lamp Burner. — John F. Sanford, Keokuk, Iowa. 
698. — Vapor Burnee,. — Herman S. Saroni, Baltimore, Md. 
,6.j9. — Pitchfork. — Rensselaer Schuyler and William 
Crowninshield, Seneca Falls. N. Y. 

700. — Machine for Separating and Concentrating 

Magnetic and other Ores.— Edward L. Seymour, New Tcjjjc, N. Y. 

701. — Furnace for Producing Steel and other Met- 
als.— Edward L. Seymour, New York city. 

702. — Horse Hay Fork. — Roscoe S. Sheldon, Chicago, 111. 
,703. — Pile Driver, — J. J. Simons, East St. Louis, 111. 
704. — Toy Gun. — George H. Snow and George H. Coe, New 
Haven, Conn. 

705. — Extracting Spirits of Turpentine from Pine 

Wood.— James D. Stanley (assignor to himself and Thomas W. Wheeler), 
Wilmington, N. C. 

,706.— Dry Measure.— John H. Teahl, Eberly's Mills, Pa. 
707. — Husking Glove. — J. H. Titus, Independence, Iowa. 
708. — Parllel Ruler. — F. A. Traut, New Britain, Conn. 
709. — Combined Wheelbarrow and Cultivator. — 

Lewis Trefftz and George H. Shimpert, Pinckneyville, 111. 

,710.— Fence.— Mynard I. Turck, Schodack, N. Y. 

711. — Seed Planter. — Stephen B. Ward, Auburn, Ind. 

,712.— Railroad Car Heater.— Asa Weeks, Minneapolis, 

Minn. 

,713. — Composition for Artificial Stone.— Edward 

Westermavr. Chicago, 111. 

714. — Ointment. — Daniel Wigg, Hyde Park, N. Y. 

715. — Wagon Brake. — Lewis Wolf (assignor to himself 

and T. E. C. Brinley) , Louisville, Ky. 

716.— Bee Hive.— A. T. Wright, New Vienna, Ohio. 

717. — Faucet. — Martin Zimmerman, Earl Township, Pa. 

,718. — Steam Motor. — HughCrumlisk, Keokuk, Iowa. 

,719. — Manufacture of Ice, and the Refrigerating of 

Am, Liquids, etc.— Charles Tellier, Passy, near Paris, France, assignor 
to Leopold Boa vier, St. Louis, Mo. 

720.— Railway Car.— P. H. Watson, Ashtabula, Ohio. 



REISSUES. 



reissue 



84,800.— Hay Spreader.— Dated December 8, 1868 

8,25!).— Thomas C. Craven, Albany, N. Y. 

41,929. — Bolt-making Machine. — Dated March 15, 1864 ; re- 
issue 3 251.— William J. Lewis, Pittsburgh, Pa. 

31,734 — Building for Preserving Fruits and other Sub- 
stances.— Dated March 19,1861; reissue 3,252.— Benjamin Markley Nyce, 
Cleveland, Ohio. 

59,921.— Stair Rod.— Dated November 20, 1866 ; reissue 3,253. 
William T. Mesereau, Newark, N. J. 

49,922.— Sleeping Car.— Dated September 19, 1865 ; reissue 
2 862, dated February 11, 186 i ; reissue 3,254.— George M. Pullman, Chicago 
111., assignee, by mense assignments, of himself and Ben Field. 

21,698.— Horse Rake.— Dated October 5, 1858 ; reissue 3,255. 
—Adam R. Reese, assignee, by mense assignments, of Mathias Raezer, 
Phillipsburg, N. J. 

31,035.— Tea-kettle.— Dated January 1, 1861 ; reissue 2,132, 
dated December 5, 1805 ; reissue 3,256.- Division No. 1.— Ezra Ripley', 
Troy, N.Y. 

31,035.— Tea-kettle.— Dated January 1, 1831 ; reissue 2,123, 
dated December 5, 1S6S; reissue 3 257.— Division No. 2.— Ezra Ripley, 
Troy, N. Y. 

75,809, — Process of Removing Tin from Sheet Metal. 

Dated March ?4. 1863: reissue 3,353.-d. B. Sturdevant and H. B. Harmon, 
Clilton Springs, N. Y. 



DESIGNS. 



3,394.— Stove.— Harrison Eaton, Amherst, N. H. 

3 395.— Carpet Pattern.— Israel Foster, Philadelphia, Pa. 

3,306.— Trade Mark.— Jacob Getz, Buffalo, N. Y. 

3,307 to 3,314. — Shelf Bracket. — Wm. Gorman (assignor 

to Sargent & Company) , New Haven, Conn. Eight Patents. 
3,315.— Spoon or Fork Handle.— Henry Hebbard, New York 
city, NY. 



2,316. — Carpet Pattern. — Elemir J. Ney (assignor to Lowell 

Manufacturing Company), Lowell, Mass. 

3,317.— Stove. — John B. Nichels, Bangor, Me. 

3,318. — Shelf Bracket —J. E. Parker, West Meriden, Conn. 

3,319— Fazza for Holding Cake. — William Parkin (assign- 
or to Reed and Barton), Taunton, Mass. 

3,320. — Tea Service. — William Parkin (assignor to Reed and 
Barton), Taunton, Mass. 

3,321. — Ornament of a Hat or Cap. — John Sealy, Jr., New- 
ark; N.J. 

3,322. — Ornament of a Hat. — J. Sealy, Jr., Newark, N. J. 

3,323. — Ornament for a Hat or Cap. — J. Sealy, Jr., New- 
ark, N.J. 

3,324. — Base and Top of a Stove. — N. S. Vedder, Troy, N.Y. 

3,325.— Plates of a Stove.— N. S. Vedder, Troy, N. Y. 

3,326 and 3,327— Plates of a Stove.— N. S. Vedder, Troy, 

and,ToT}ias S. Heister, Lansingburgh, N. Y., assignors to N. S. Vedder 
Two Patents. 

3,328 and 3,329.— Plates of a Cook's Stove.— N. S. Vedder, 

Troy, and Tobias S. Hester, Lansingburgh, N. Y., assignors to N. S. Ved- 
der. Two Patents. 

3,330. — Doors of a Stove — N. S. Vedder, Troy, and Tobias 

S. Hester, Lansingburgh, N. Y., assignors to N. S. Vedder. 

3,331. — Base and Top of a Stove. — N. S. Vedder and- Fran- 
cis Ritchie, Troy, N. Y., assignors to N. S. Vedder. 

3,332. — Plates of a Stove. — N. S. Vedder and Francis Rit- 
chie, Troy, N. Y., assignors to N. S. Vedder. 

3,333.— Sleeve Button. — Wm. H. Wilson, Providence, R. I. 



PATENT OFFICES, 



OF 

MUNN & CO., 
No. 37 JPar k Bow , New York. 

For a period of nearly twenty-five years Munn & Co. have occupied the 
position of leading Solicitors of American and European Patents, and during 
this extended experience of nearly a quarter of a century, they have ex- 
amined not less than fifty thousand alleged new inventions, and have pros- 
ecuted upward of thirty thousand applications for patents, and, in addition 
to this, they have made at the Patent Office over twenty thousand Prelimi- 
nary Examinations into the novelty of inventions.with a careful report on the 
same. 

This wide experience has not been confined to any single class of inven- 
tions, but has embraced the whole range of classification, such as Steam and 
Air Engines, Sewing Machines, Looms and Spinning Machinery, Textile 
Manufactures, Agriculture and Agricultural Implements, Builders' Hard- 
ware, Calorifics, Carriages, Chemical Processes, Civil Engineering, Brick 
Making, Compositions, Felting and Hat Making, Fine Arts, Fire-arms, 
Glass Manufacture, -Grinding Mills, Harvesters, Household Furniture, Hy- 
draulics and Pneumatics, Illumination, Leather Manufactures, Mechanical 
Engineering, Metallurgy, Metal Working, Navigation, Paper Making, Philo- 
sophical Instruments, Presses, Printing and Stationery.Railroads and Cars, 
Sports, Games, and Toys, Stone "Working, Surgical Apparatus, Wearing Ap- 
parel, Wood Working. 

Mdnn & Co. deem it safe to say that nearly one-third of the whole number 
of applications made for patents during the past fifteen years has passed 
through their Agency. 

The important advantages of Munn & Co.'s Agency are that their practice 
has been ten-fold greater than any other Agency in existence, with the ad- 
ditional advantage ot having the assistance of the best professional skill in 
very department, and a Branch Ofilce at Washington, which watches and 
supervises all their cases as they pass through official examination. If a case 
is rejected for any cause, or objections made to a claim, the reasons are in- 
quired into and communicated to the applicant, with sketches and explana- 
tions of the references ; and should it appear that the reasons given are in- 
sufficient, the claims are prosecuted immediately and the rejection set aside, 
and usually with 

NO EXTRA CHARGE TO THE APPLICANT. 

Munn & Co. are determined to place within the reach of those who confide to 
them their business the highest prof essionalskill and experience. 

Those who have made inventions and desire to consult with us are cor-. 
diallyinvitedto do so. Weshallbe happy to see them in person, at our 
office, or to advise them by letter. In all cases they may expect from us 
an honest opinion. Forsuch consultation, opinion, and advice, wemake no 
charge. A pen-and-ink sketch and a description of the inventionshould he 
sent. Write plainly, do not use pencil or pale ink. 

To Apply for a Patent, a model must be furnished, not over a foot 
in any dimension. Send model to Munn & Co., 37 Park Row, New York, 
by express, charges paid, also a description of the improvement, and remit 
$16 to cover first Government fee, revenue and postage stamps. 

The model should be neatly made of any suitable materials, strongly fast- 
ened, without glue, and neatly painted. The name of the inventor should be 
engraved or painted upon it. When the invention consists of an improve- 
ment upon some other machine, a full working model of the whole machine 
will not be necessary. But the model must be sufficiently perfect to shoir, 
with clearness, the nature and operation of the improvement. 

Preliminary Examination is made into the novelty of an invert 
tion by personal search at the Patent Office, which embraces all patented 
inventions. For this special search and report in writing a fee of $5 is 
charged. 

Caveats are de3irable if an inventor is not fully prepared to apply for 
Patent. A Caveat affords protection for one year against the issue of a patent 
to another for the same invention. Caveat papers should be carefully 

prepared. 

Reissues. — A patent, when discovered to be defective, may be reissued, 
by the surrender of the original patent and the filing of amended papers, 
This proceeding should be taken with great care. 

Designs, Trade Marks, and Compositions can be patented for 
a term of years ; also new medicines or medical compounds, and useful mix- 
tures of all kinds. 

When the invention consists of a medicine or compound, or a new article 
of manufacture, or anew composition, samples of the article must be fur- 
nished, neatly put up. Also, send us a full statement of th& ingredients, pro- 
portions, mode of preparation, uses, and merits. 

Patents can be Extended.— All patents issued prior to 1881, and 
now in force, may be extended for a period of seven years upon the present- 
ation of proper testimony. The extended term of a patent is frequently of 
much greater value than the first term, but an application for an extension 
to be successful, must be carefully prepared. Munn& Co. have had a large 
experience in obtaining extensions, and are prepared to givereliable advice. 
Interferencesbetween pending applications before the Commissioners are 
managed and testimony taken ; also Assignments, Agreements and Licenses 
prepared. In fact there is no branch of the Patent Business which Munn & C» 
are not fully prepared to undertake and manage with fidelity and dispatch 



FTIROP^ATC FATBITS. 

American inventors should bear in mind that, as a general rule, 
any invention that is valuable to the patentee in this country is 
worth equally as much in England andsome other foreign countries. Five 
Patents— American, English, French, Belgian and Prussian— will secure an 
inventor exclusive monoply to his discovery among one hundred and 
thikty millions of the most intelligent people* in the world. The facilties 
of business and Steam communication are such that patents can be obtained 
abroad by our citizens almost as easily as at home. Munn & Co. have pre- 
pared and taken a larger number of European patents than any other 
American Agency. They have Agents of great experience In London, Paris, 
Berlin, and other cities. 

For instructions concerning Foreign Patents, Reissues, Interferences, 
Hints on Selling Pa tents. Rules and Proceedings at the Patent Office, the Pat- 
ent Laws, etc., see our Instruction Book. Sent free by mail on application. 
Those who receive more than one copy thereof will oblige by presenting 
it to their friends. 

Addressallcommunieationsfc© ■ ~ 

■ MUNN & CO., 
m No. 37 Park Row, N*w York City. 

QtD.es in waBbiasten, torner of F and 7th streets. 
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The value of the Scientific Ameeican as an advertising 
medium cannot be over estimated. Its circulation is ten 
times greater than that of any similar journal now pub- 
lished. It goes into all the States and Territories, and is 
read in all the principal libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man icants something more than to see his advertise- 
ment in a printed newspaper. He wants circulation. If 
it is worth Scents per line to advertise in a paper of three 
thousand circulation, it is worth $2*50 per line to advertise 
in one of thirty thousand. 

RATES OF ADVERTISING. 

Back Page $1*00 a line. 

Inside Page 75 cents a line. 

Engravings may head advertisements at the same rate per 
line, by measurement, as the letter-press. 

PAPER BAG Machines For Sale. Address 
4 26 B. S. BINNET, 64 Kilby St., Boston. 



YINEGA& FABRICATION.— Prof. H. Dus- 
sauce, Chemist, is ready to furnish the most recent 
methods to manufacture vinegar by the slow and quick 
processes. Address New Lebanon, N. Y. 
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NE FIRST-CLASS FLOURING MILL 

v_yfand Woolen Factory", with 850 acres First-class Land 
forsalenear the beautiful town of Oregon, Mo., for par 
ticulars apply to DAN'L KUNKEL, Oregon, Holt Co.,Mo" 



FOR SALE— THE ENTIRE RIGHT FOR 
the TT. S.,or State Bights of Kennedy's Patent Re- 
volving Inkstand, Patented bv Munn & Co., Dec. 15, 1868. 
Address J. M. KENNEDY, Viokstmrg, Miss. 

TO SOAP MANUFACTURERS.— Prof. II. 
Dussauce Chemist, is ready to furnish the most recent 
European processes to manufacture Soaps and Lyes of 
every description. For further information, address New 
Lebanon, N. Y. 



GOODYEAR'S PATENT HUB ROUGH- 
ing, Turning, and Cupping Machine. Guaranteed 
to i'ufn Irom the Rough Blocks 300 Hubs in 10 hours. We 
furnish Machines on short notice. Will Sell County or 
Slate Rights. KETTENRINjG-*St STRONG, 

4 tf Jt ■■■' ■.* """" Defiance, Ohio. 

RBALL & CO., Worcester, Mass., Manu- 
• facturers of Woodworth's, Daniel J e,.and Dimen- 
sion Planers; Molding, Matching, Tenoning, Mortising, 
Shaping, and Boring Machines; Scroll Saws, Re-Sawing 
Hand Boring, Wood Turning Lathes and a variety of 
other Machines for Working Wood. Also, the best Pat- 
ent Door, Hub, and Rail Car Mortising Machines in the 
world. &r Send four our Illustrated Catalogue. 

RICHARD BALL. E. P. HALSTED. 

4 tf 
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SHANKS." 



PORTABLE RAILROAD.— The advantages 
of the Patented Portable Ra'lroad are manifold. It 
saves time and money; is particularly adapted for exca- 
vating^! lling, constructing railroad beds.milldams.levees, 
etc.; working in mines, quarries, brick yards, and peat 
bogs. Sold or Rented in 2C-ft. sections from one to a thou- 
sand. Also, Cars suitable for the work to be done. Con- 
tracts for excavations, etc., promptly attended to. For 
particulars or pamphlet, address A. PETELER &. CO., 
New Brighton, Richmond Co., N. Y. 1* 

U. S. Patent Office, > 
Washington, D. C, Dec. 3:st. 1868. J 
Jeremiah Stever, of Bristol, Conn., having petitioned 
for the extension of a patent granted him on the 1st day 
of May, 1855, reissued the 11th day of October, 1859, and 
again reissued the 2d day of July, 1861, for an improve- 
ment in Machines for Burnishing Metals, it is ordered 
that said petition be heard at this ofllce on the 5th day of 
March nGxt. 

n.ny parson may oppose this extension. Objections, 
depositions, and otlKr papers, should be filed in this 
oihce twenty days before tne day of hearing. 

ELISHA FOOTE, Commissioner of Patents. 



Steam Engines, Steam, 

HAMMER, LATHES, 

AND OTHER MACHINERY, 

FOR SALE AT A GREAT SACRIFICE. 

One 150-H.P., second-hand, one 45-H.P.,new. one 30-H.P., 
new, six 1;-H. P. Portables, new.and among the best ever 
offered to the public. One 20-tun Fly Band Wheel 20-ft. 
diameter, 33-in. face,two'Slide Lathes, l8and22-ft. bed by 
30-in. swing. One first-class Planer, nearly new, will plane 
62 inches square by 24 feet long. One new Sugar Mili,with 
rolls 24-in. diameter by 4>£ ft. long. Two 4'Mn. " Alden " 
Foundery Blowers. One Dudgeon Steam Hammer, 10-in. 
bore bySO-in. stroke,with Heating Furnace, Boiler, Crane, 
and all fixtures complete, and nearly new. Eight sets of 
best Oil-well tools at $75 per set. 100 tuns Machinery 
Scrap Iron. Apply at SOUTH BROOKLYN STEAM EN- 
GINE WORKS, near Hamilton Ferry, Brooklyn, N. Y. 

4 4 



VAN NOSTRAND'S ECLECTIC 

ENGINEERING MAGAZINE. 

SELECTED FROM THE HOME AND FOREIGN 

Engineering Serials. 

CONDUCTED BY 
ALEXANDER I,. HOLLEI, 

Engineer Bessemer Steel- Works. 

No. 1, for January, Now Ready. 

CONTENTS. 

Introduction— The Situation— New York Society of 
Practical Engineers— Engineering Problems— Excavat- 
ing in Quicksand— Strains on Girders— Permanent Way— 
Leuner's Valve Diagram— Coal Mining— Composition of 
Steel— Progress of the Metallurgy- of Iron during the 
last Century— Freight Locomotives— Ships of War— Ma- 
rine Engine Improvement— Siemen's New Puddling Pro- 
cess and Plant— Farming Machinery— Rubber Tires for 
Highway Locomotives— The St. Louis Bridge— Chemical 
Preparation of Paint— The Hydraulic Ram— Economy of 
Clothing Boilers— An Academy of Useful Science— Ma- 
rine Boilers— Production of Oil from Coal— Ancient Ro- 
man Masonry and Mortar— Iron Steamships and How to 
Build Them— Preserving Timber— Liquid Fuel— Dorsett's 
System— Construction of Locomotives in Germany- 
Building and Facing with Concrete— Railway Accommo- 
dations—Iron and Steel Institute— Chenot Steel Process 
Railway Brakes— Gas Manufacture— The Nitrate of Soda 
Steel Process— Railway Notes— Observations on the Wolf 
Engines— Seacoast Defences— Pragraphs. 

-PubUsiied Monthly at $5 per annum; single numbers 50 
cents. '"~\ 

D. VAN NOSTRAND, Publisher, 

v No. 192 Broadway. 

US" Copies of our new Catalogue of American and 
Foreign Scientific Books, 56 pp. 8vo., sent to any address 
on receipt of six cents in postage stamps. 



U 9. Patent Office, ? 
Washington, D. C, Jan. 2d, 1869. J 
Rollin White, of Lowell, Mass., having petitioned 
for the extension of a patent granted him on the 3d day 
April, ;855, ior an improvement in Repeating Fire-arms, 
it is ordered that said petition be heard at this office 
on the 2M day of March next. 

Any person may oppose thi b extension. Objections, 
depositions, and other papers, should be filed in this 
oliice twenty days b-efore tne day of hearing. 

ELISHA FOOTE, Commissioner of Patents. 




TAITTED — AGEHT3 — $73 to $200 

per month, everywhere, male end female, to iatro- 
tlucotlio GENUINE 111 PISOVED C03IMOX SENSE 
l''AMiLY SL^VI-NO WAClii:; r,. Tliia Machino 
v.i:l stitch, han, fell, tuel:, qui.t, ccrtl.bind, braid 
a::;l embroider in a most superior manner. Pric3 
d.:'7£13, I ul-y warranted for five ycurs. We will 
p-.y OlOOOf re. y machine that Will tew a stronger, 
r.iorj IxNituiiVL or mora cJ at tic scam than ours. It 
makes tae "Elastic Lock Stitch." Every second 
stitch ca-i be cut, and still thocfoth cannot be pulled 
apart without tearmprit. Wo pay Agents from £75 to 
§li)0 per month niwl expenses, or a commission from 
which twice thnt amount ca"» be made. Address, 

SKCOMTJ & CO., nTTSr>L'UGU, I'A. ; BOSTON, MASS., or 

6T. LOUT;, MO. 
CAUTION' — Do rot bT Imposed upon by other parties palming 

off WOr»hli*s3 cast-iron i.iachines, miller the same name er othcr- 

v.-iso. Oi:rs ii lln only pouuiao and really practical cheap 

machino i-.ta nufactired. 

WntJTIUF^liGeWTS — to coii tho 

„ AMERICAN KNITTING MACHINE. 

Price $ZS.' Tho Fi:nple*t- cheapest and best .KiiiMin™ Mnehino 
ever invented. V/iU Jiiit £3,e;;3 Ftitches per minute. Liberal 
Inducements to /tents. Address, AMERICAN UXITIIXa 
MACrmOl CD., En-.frvi, Hrv. rr ft J,nn<*. IXn. 





TWBJiVE PIC- 
TORIAL PEES. 
EjS FS I— A First-class Il- 
lustrated Family Maga- 
zine, with Physiognomy, Phrenology Ethnology, Physi- 
ology, and Psychology, adapted to all who read, is The 
Illustkated Puke no logical Journal, monthly, at $3, 
a year. New Volume— 49th. See January Double Num- 
ber, 30 cts. Address S. R. "WELLS, No. 389 Broadway, 
New York. 

A rich storehouse of instruction and entertainment.— 
N. T. Tribune. It deals with all questions affecting the 
good of BOClety.— Eve. Post. One of the pleasantest and 
most reaclable'magazines.— JV. X- Chronicle. It ought to 
have a place, in every family.— Trenton Monitor. No 
otherjourn lln America imparts, in one year, so much 
valuable information as this, and certainly no other 
teaches man so well to know himself .— Telegraph. 

Agents wanted. Scientific American, $3, and Phreno- 
logical, $3, sent a year for £5. S. R. W. 4 2 

Sault's Patent 

F MOTIONLESS LOCOMOTIVE VALVES, 
easily applied ; require no changes. 
25 tf M. & T. SAULT COMPANY, New Haven, Conn. 



BENT, GOODNOW & CO., 
Boston, Mass.. Agents for the sale of Patents. FOB 

SALE— A variety of very valuable " Eights." Send stamp 
tor THE PATENT STAB, * 

Coataiateg descriptions of each. i 4» 



TT. S. Patent Office, ) 
Washington, D. C Jan. 2, 1869. J 
Eollin White, of Lowoli, Mass.. having petitioned for 
the extension of a patent granted him on the 3d day of 
April, 1855, for an improvement in Breech-loading Fire- 
Arms, it is ordered tnat said petition be heard at this 
office on the 22d day of March next. 

Any person may expose this extension. Objections, 
depositicns, and other papers, should be filed in this 
oliice twenty days before the day of hearing. 

ULISHA FOOTE, Commissioner of Patents. 



U. S. Patent Office, ) 
Washington, D. C, Jan. i, 1869. f 
James Emerson, of Lowell, Mass., having petitioned 
for the extension of a patent granted him on the 17th day 
of April, 1855, for an improvement in Ships' Windlasses, 
it is ordered that said petition be heard at this office on 
the SSth day of March next. 

Any person may oppose this extension. Objections, 
depositions, and other pa pers, should be filed in this oliice 

' ■--."• -< - • • ,~ 

sioner of Patents. 



twenty days before the day of hearing. 
ELISHA FOOTE, Commissi! 
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BOOK THAT EVERYBODY SHOULD 

HAVE. 

WELLS' EVERY MAN HIS OWN LAW- 
YER, AND BUSINESS FORM BOOK, 
Is a complete and reliable guide in all matters of law 
and bus ness transactions for EVERY STATE IN THE 
UNION. 

THE ENTIRE LEADING PRESS OF THE COUNTRY 
unqualifiedly indorse the work. We make a few short 
extracts from the press: 

"As a legal adviser, always at hand to instruct the 
reader how to proceed in suits and business transactions 
of every and ail kinds ; as a form book to enable the least 
learned to draw up deeds, mortgages, agreements, leases, 
orders, wills, etc.; as a guide with regard to the laws of 
the various States concerning exemptions, liens, limita- 
tion of actions, collection of debts, usury, ami so on, -this 
volume is certainly invaluable to men or business, and it 
is not surprising that a hundred thousand copies have so 
soon found their way into the homes and country houses 
of the multitude. In addition, the work contains a full 
digest of the action of the Government relative to recon- 
struction and the freedmen, the General Bankrupt Law, 
the Patent Laws, Pension Laws, the Homestead Laws, 
the Internal Revenue Laws, etc. The publisher has de- 
termined to make this work complete, and, to our think- 
ing, he has succeeded. No business man or woman can 
with safety be withoutit."— New York Times. 

" This work is one of the most valuable issues of the 
press of this country. It contains so much that every 
man in business should know, but which none have the 
time to acquire from voluminous works, that it is truly 
indispensable."— New York Dispatch. 

" Such a uf""" 1 '■--'-• 
A more com' 
New York "Weekly 

" There should be a copy of it in every family."— New 
York Weekly. 

"The most implicit confidence can be placed upon the 
work as authority on all the subjects of which it treats." 
—Philadelphia Age. 

" You can purchase in this book what may be worth 
hundreds of dollars to you."— St. Louis Dispatch. 

" It contains just the kind of information every busi- 
ness man stands most in need of ."—Sunday Mercury. 

"Every man, no matter what his business may be, 
should have a copy."— Pittsburgh Dispatch. 

" There is no better book of reference."— Phrenological 
Journal. 

. "The book is prepared to meet all the ordinary con- 
tingencies of business life, and it aieets them clearly, 
distinctly, and well."— Round Table. 

" It contains a vast amount of just such matter as every 
one ought to be acquainted with in the prosecution of all 
ordinary business. — N. Y. Christian Advocate. 

" It is the best business guide ever published."— De 
Bow's Journal, St. Louis. 

" Every one should have a copv."— N. Y. Eve. Post. 

" It is invaluable."— Cincinnati 'Enquirer. 

" Indispensable to every household."— Cincinnati Com- 
mercial. 

"This work is worthy of the popularity it has acquired 
as a convenient and reliable manual."— N. Y. Herald. 

The work is published 12mosize. 650 pages. Price in 
full leather binding, $2-50 ; in half library, $2. Sent post 
paid on receipt of price. 

Good reliable agents wanted everywhere. They will 
find this the best selling book published, Liberal in- 
ducements given. Address 

JOHN G. WELLS, Publisher, 
433 Broome street, ew Yofki 



Power Hammers. 

HOTCHKISS' PAT. Air Spring Hammers ; 
W. H WATER'S PAT. Drop Hammers. 

These SUPERIOR TOOLS made by 

CHARLES MERRILL & SONS, 
3 tf 556 Grand St., New York. 

SILICATE OP SODA AND POTASH, OR 

Soluble Glass. 

For Sale by the Sole Manufacturers, 

L. & J. W. FEUCHTWANGER, 
3 3- 55 Cedar St., New York. 

Velocipede Wheels. 

MANUFACTURED BY „.- 

S. N. BROWN & COT, 

DAYTON, OHIO. 
They also make a prime article of Spokes and Hubs for 
light Carriage and tfuggy Wheels. Send for price list. 

SPOKE MACHINE WANTED— 
By J. R, HORNBAKER, Bristoe Station, O. & A. R. 

R., Va. All manufacturers of Spoke Machines please send 
Circulars to the above address. 3 4 
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EA-FtfESS, CATARRH, SCROFULA.- 



A Lady who had suffered for years from DEAF- 
NESS, CATARRH, and SCROFULA, was cured by a 
simple remedy. Her sympathy and gratitude prompts 
her to send the recipes, tree ot charge to anyone simi- 
larly afflicted. Address Mr. M. C. L., Hoboken, N. J. 
_3J 

TAKE NOTICE.— On account of our im- 
mense business and depreciation of merchandise, 
we now ofl'er better inducements to Agents and Patrons 
than usual. Anyone sending $5 for 60 printed notices 
will receive oneof the following articles :—Lepine Watch, 
1 pr. Wool Blankets, Long Shawl, 15 yds. Hemp Carpet- 
ing, etc. Send for Jan. Trade Circular.containing impor- 
tant information. ^ ANDREWS & CO., 
3 4 52 and 54 Elm St., Boston, Mass. 

PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 600 being in use. 
All warranted satisfactory or no sale. Descriptive circu- 
lars sent on application. Address 
»1 tf «J. C. IIOADLEY & CO., Lawrence, Mass. 

Lucius W. Pond, 

IRON and Wood-working Machinery, Ma- 
chinist's Tools and Supplies, Shafting, Mill Gearing, 
and Jobbing. Also, Sole Manufacture of TAFT'S 
CELEBRATED PUNCHES AND SHEARS, 
('Works at Worcester, Mass.j 98 Liberty st., New York. 
Itf , ' 
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Radial Drills 

ND Machinists' Tools. For Cut and De- 

scription of Drill.see Scientifle,American,Vol.XIX. 

Wo. 25. B. H.BAKB& CO. .Wilmington, Del. 25 13« 

STOCKS, DIES, AND SCREW PLATES, 
Horton's and other Chncks. JOHN ASHCROFT, 50 
John St., New York. 16 13 

TO INVENTORS 
Of articles in the Hardware Line, and in Metals 
generally. The advertisers having every facility for man- 
ufacturing and finishing such articles and getting them 
ready for "sale, would olier their services to parties get- 
ting out New Ideas, and wishing them Manufactured at a 
reasonable rate. Address JOS. BALDWIN & CO., 
2 5* 204 Market St., Newark, N. J 



WOOD WORKING MACHINES. 

Smith's Improved Woodworth Planer and Matcher, Sash 
and Door Molding, Mortising, and Tenoning Machines. 
Scroll Saws, Saw Mills, etc., at reduced prices. Address 
CHAS. H. SMITH, 185 North 3d St., Plilladelphia, Pa. 
2313 



Knap F't Pitt Foundry, 

PITTSBURGH, PA. ' 

OKDNANCE ENGINES, 
Eolling-mill Machinery, Hydraulic Presses, and Cast- 
ings generally. 

20 13* 



CAMDEN 

Tool and Tube Works, 

Camden, N. J. Manufacturers of Wrought Iron Tube, 
Brass Work and Fittings, and all the most improved 
TOOLSf or Screwing, Cutting, and Fitting Pipe. Screw- 
ing Machines for Pipe, of five different sizes. Pipe Tongs, 
Common and Adjustable ; Pipe Cutters, Pipe Vises, Taps, 
Reamers,Drills,Screwing Stocks.and Solid Dies. Peace's 
Patent Screwing Stocks, with dies. No. 1 Screws H> H> 
M.^Pipe. Price complete, $10. No. 2 Screws, l, \%,l%. 
2 Pipe, %>30. No. 3 both screws and cuts off, 2^,3, 3>£,4,$65. 

24 13* 
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BALL & CO., Worcester, Mass, 



Manufacturers of the latest improved patent Dan- 
iels', Woodworth's, and Gray & Wood's Planers, Sash 
Molding, Tenoning, Power and Foot Mortising, Upright 
and Vertical Shaping and Boring Machines. Scroll Saws, 
Double Saw Bench, Re-Sawing, and a variety of oilier 
machines for working wood. Also, the best Patent Hub 
and Rail-car Mortising Machines in the world. Send for 
our illustrated catalogue. 1 tf 



i a useful book cannot be too highly commended, 
comprehensive digest could not be desired."— 
>rk Weekly Tribune. 



WROUGHT IRON 

Beams and Girders. 

THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 
our improved Wrought-iron Beams and Girders (patent- 
ed), in which the compound welds between the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
be obtained elsewhere. For descriptive lithograph ad- 
dress the Union Iron Mills, Pittsburgh, Pa. 20 13* 



REG ESTER'S 

Patent Gauge Cocfo. 

Agents wanted in 
I every County. Ad- 




J. REGESTER & SONS, 
Baltimore Bell and Brass 
Works,Baltimore,Md.:i513 



STEAM AND WATER GAGES, STEAM 
Whistles, Gage Cocks, and Engineers' Supplies. 
o tf JOHN ASHCROFT, 50 John St., New York. 

THE 

Eclipse Steam Pump 

Overcomes tne disadvantages of all others. It has; he 
only balance valve made; can be moved as easily at 150 
as 5 lbs.; is simple, cheap, easily packed, and kept in or- 
der, and is unequaled for mining and other purposes. 
20 13* PJ-IILLTPS & CLtTLEYS, Pittsburgh, Pa. 



P O WEB L O OMS. ^Pf ™ d 

Spoolmg,Winding,Beaming,Dyeing,and Sizing Machines 
Suit- Ac ting, Wool-Scouring Machines, Hydra Extractors 
Also, Shafting, Pulleys, and Self-Oiling Adiusable Hang- 
ers, manuf'd by THOS.WOOD, 2100 Wood st., Philad'a,Pa 



DUQUESNE WORKS. 

COLEMAN, RAHM- & CO., 

MANUFACTURERS OF 

TRON, NAILS, SPRINGS, AXLES, Plow 
JL Spring sad A. B. STEEL, etc. 
it M Warehouse— WW Water St., PiMsbnr&k 



Sheet and Roll Brass, 

BRASS AN© COPPEK WIRE, 
German Silver, etc., 

Manufactured by the 
THOMAS MANUFACTURING CO., 

Thomaston, Qonn. 
CS^Special attention to particular sizes and widths for 
Type Founders, Machinists, etc. 1 2i* 

THE NOVELTY IRON WORKS, 

Foot East 12th Street. 
BRANCH OFFICE, 

N08.7T and 83 Liberty Street, New York. 
MANUFACTURE 

Every Description of Machinery. 
Also, 

IRON WORK 
for 
BUILDINGS, BRIDGES, etc. tt 



OIL, OIL, OIL. 

FIRST PREMIUM. PARIS, 1867 

Grand Silver Medal and Diplomat 

WORLD'S FAIR— London, 1862. 
TWO PRIZE MEDALS AWARDED 

PEASE'S IMPROVED OILS! 

Engine, Signal, Lard, and Premium Petroleum is the Best 
Made for 

Railroads, Steamers, and for Machinery and 
Burning. 
F. S. PEASE, Oil Manufacturer, 
Nob. 61 and 63 Main street, Bufl'alo.N'. Y. 
N. B.— Reliable orders filled for any part of the world. 
Itf 



f^ ARDNER'S GOVERNOR AND AUTO- 

\JT MATIC STOP ACTION insures regularity of speed 
and safety from accident. Send for Circular. 
2 13 GARDNER & ROBERTSON, Quincy, 111. 



<• 4 T> ENEW I" " RENEW !"— The SCIEN- 

J\ TIFIC AMERICAN J3 and the PICTORIAL 
PHEli^OLOGICAL JOURNAL, K'S, sent a vear for $5. 
Address 8. B. WELLS, 38S Broadway, New York. 

23 8 
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SHINGLE AND HEADING MACHINE— 

_ Law's Patent. The simplest and best in use. Shingle 
Heading and Stave Jointers, Stave Cutters, Equalizers, 
Heading Turners, Planers, etc. Address 

3 tf TREVOIS & CO.,Lockport,N.Y. 



■\*7"OODWORTH PLANERS a SPECIALTY 

V T —From new patterns of the most approved style 
and workmanship. Wood-working Machinery generally.. 
>*os. 24and 26 Central, corner Union street, Worcester 
Mass. Warerooms, 8.) Liberty street, N. Y. 

8 tf * WITHEKBY, RUGG & KICHARDSON. 

Excelsior Ltibricator. 

PATENTED AUG. 25th, 1868.— For Cylin- 
ders of Engines. A very Superior and Durable arti- 
cle manufactured by B. E, LEHMAN, 

Lehigh valley Brass WorkB, Bethlehem, Pa. 
Descriptive circular and price list sent on application 
26 tf 



Agents Wanted. 

S7£ TO $200 PER MONTH!!! 
I tJ Or a Commission from which twice that amount 
can be made by selling the latest improved Common 
Sense Family Sew ing_ Machine. Price &:8. For circulars 
and terms address C. BOWERS & CO., 3.^0 S. 3d st., Phila- 
delphia, Pa. 26 13 

RICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Dan 
iels' and Woodworth Planing Machiues, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping Ver- 
tical and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery, Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, iG7 Liberty st.,New York. 1 tf 



Briclesburg Manpg Co.. 

OFFICE No. 65 NORTH FRONT STREET, 
PHILADELPHIA, PA., 
Manufacture all kinds of Cotton and Woolen Machinery 
including their new 

SELF-ACTING MULES AND LOOMS, 
Of the most approved style. Plans drawn aid estimates 
furnished for factories of any size. Shafting and mill 
gearing made to order. 1 tf 

WOODWORTH PLANEES— Iron Frames 
18 to 24 inches wide. $125 to $150. 
'i tf b S. C. HILLS, 12 Piatt St., New Yorli. 



ALUMINUM BRONZE 

Hunting Case Watches. 

$500. 




W* I Will Cheerfully Give the 
above amount to any one who can 

surpass my imitation of Gold 
Watches. Description of metal 
and goods sent free on demand. 
Prices from $16 to $22. They are 
sent, CO. D., with charges. Ad- 
dress 

JULES D. H. VUILLEMIN, 

No. 44 Nassau st., New York 

(E3F° Call and examine for your- 
selves. 4 tf eow 



RUST'S Boiler-Plate Hand Punches, price 
reduced. S. C. HILLS, 12 Piatt St., New York. 

^U 8eow* 



THE BEST Small LATHE DOG in the world 
Carries from % to 1 inch. Price SI. Address 
AMERICAN TWIST DRILL CO., Woonsocket, R. I. 
20 tl tow 

Machine-made Watches 

By the 
TREMONT WATCH COMPANY, 

BOS TON. MASS. 
The Cheapest Reliable Watch. Their Watches are dust 
proof, and all have their best Chronometer Balance. For 
sale by all respectable dealers. 10 l3*eow 



MERRICK & SONS, 

Southward Foundery, 

No.'430 Washington Avenue, Philadelphia. 

William Wright's Patent 
VARIABLE CUT-OFF STEAM ENGINE, 

Regulated bv the Governor. 

Merrick's SAFETY HOISTING MACHINE, 

Patented June, 1868. DAVID JOT'S PATENT 

VALVELESS STEAM HAMMER. 

D. M. Weston's Patent 

Self- Centering, Self- Balancing Centrifugal 

Sugar - Draining Machine. 

AND 

HYDRO EXTRACTOR 

Cotton aad Woolen Manufacturers. 

eow tf New VorS Ofllse, m Broad-eray : 
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Advertisements will he admitted on this page at the rate of 
$1.00 per line: Engravings may head, advertisements at 
the same rate per line, by measurement, as the letter- 
press. 

PATTERN LETTERS to put on Patterns 
for Castings, etc.KNIGHT BROS.,Seneca Falls.N.Y. 

1 24*09 



K 



IDDER'S PASTILES— A Sure Relief for 
Asthma. STOWELL & CO., Charlestown, Mass. 



IRON. 



4 13*os 



— W. D. McGOWAN, 

IRON BKOKER, 

73 Water St., Pittsburgh, Pa. 



THE Wilson Shuttle Sewing Machines, 
Cheaper than all [others. Ag-ents Wanted. M'fd 
"by The Wilson Sewing Machine Co., Cleveland, O. 

4 4os 

LUMBERMEN TAKE NOTICE.— 
Circular Saw Mills, with Steel Mandril, furnished 
Cheap and Warranted to give entire Satisfaction. Ad- 
dress GEO. E. STAUFFER & CO., Tannersvillc, Pa. 
4 1*08 

PATENT OF A WATER METER FOR 
SALE.— It is of the Newest Construction, and has 
been approved by the Croton Department. Inquire at the 
Croton Pipe Yard, loot of 24th St., E. R., or of 
4 l*os T. T. METZNER, 158 East 4th St., New York. 



TO INVENTORS.— 
Any person that has secured a Valuable Patent.and 
is in want of Capital to Introduce the Article, can secure 
the same by addressing, with full particulars, 
4 l*os "CAPITALIST," Box 848:;, Postofflce, New York. 

WOODWARD'S <i?Kw lgns ' $m ?08 * al * 



COUNTRY 

HOMES. 

4 ostf 



ooDWAED, Architect, 
191 Broadway, New York. 
Send stamp for catalogueof all 
New Books on Architecture. 



POSITIVE 

STB AM PUMP. 



No. 
1 

"2 



Send for Circular to 

4 los* 



Gallons per Minute. 
3 
10 
20 

40 



• I ' Price. 

. . " $60 00 

85 00 

120 00 

140 00 

J. W. COLE, 



205 Broadway, New York. 
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Steam and Bloivtng 

ENGINES FOR SALE CHEAP. 

TWO STEAM CYLINDERS, 364n. diame- 
ter by 4-ft. stroke, with steam jacket, Sickles' cut-off 
gear, and a first-class brass-lined air pump and conden- 
ser, built by Coryell, New York, and out. of use only be- 
cause too small for present work. Will be sold immedi- 
ately at the price of engine castings. A great bargain for 
any one requiring such parts. 

A PAIR OF AIR CYLINDERS, 42-in. di- 
ameter by 4-ft. stroke, made from Bessemer's Drawings, 
by Delamater, of New York, and set on opposite ends of 
a very heavy cast-iron frame.with connecting rods, crank 
and valves in complete running order. Have driven a 
5-tun Bessemer Converter at 25 lbs. air pressure, and are 
sold only because too small for our enlarged works. 

A HORIZONTAL CONDENSING STEAM 
ENGINE, 42-in. cylinder by 4-ft. stroke, slide valves, steel 
connections throughout, and a very heavy, well-built 
,}ob, made by Delamater, New York, and now driving the 
above air-cylinders. 

THIS MACHINERY can be seen running 
at our works, and will be delivered on very reasonable 
terms, in July, or upon the completion of our new blow- 
ing machinery. 

JOHN .A. GRISWOLD & CO., 

4 los Troy, N, Y. 



THE 



Commercial Agency 
REGISTER 

For 1869. 

McKILLOP, SPRAGUE & CO., 

37 Park Row, New York, 

BANKERS AND MERCHANTS are informed that the 
above work is now ready/or delivery. 

Many works of a similar character have appeared dur- 
ing the past ten or twelve years, but, thus far, not one 
equal to this. The number of names is largely increased, 
and the care taken to secure Accuracy in Rating: 
must render the volume very valuable. 

The work is not a mere republication/rom oldforms of 
type kept standing, r but is a perfectly new booiz.,every name 
being revised. 

THE COMMERCIAL AGENCY REGISTER 

Has an Established Reputation as a STANDARD 
REFERENCE BOOK, and to those who know it, does not 
require commendation. Any Merchant or Banker, de- 
siring to use such a work, ought to examine this before 
purchasing. 

McKILLOP, SPRAGUE & CO. 

New York, January, 1869. 
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irl?T?T? —Our New Catalogue of Im- 
' JA) Cj _T\j» proved STENCIL DIES. More than 
(|()AAA MONTH is being made with them 
SAVv! S. M. SPENCEK & CO., Brattleboro, Vt. ltf 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of Superior Qual- 
ity, on hand and finishing. For sale Low. I'or Descrip- 
tion and Price, address SEW HAVEN MANUFACTUK- 
ING CO., New Haven. 1 tf os 



PATENT SOLID EMERY WHEELS, 
Specially adapted to Grinding Saws, Mills.and Edge 
Tools. Solid Wheels for Brass Work, warranted not to 
Glaze. Also, Patent Emery Oil and Slip Stones, the best 
article in use for Planer Knives, Carpenters' Tools, and 
for Finishing Down Iron Work. NORTHAMPTON EM- 
ERY WHEEL CO., Leeds, Mass. 21 tf os 



TNCREASE TWIST DRILLS, FLUTED 

JL HAND EEAMEES, exact to Whitworth's Gage, and 
Beach's Patent Self-centering Chucfc, manufactured by 
Morse Twist Drill and Machine Co., New Bedford, Mass. 
1 ostf 



WIRE MOPE. 

Manufactured by 

JOHN A. ROEBLING, 

Trenton N. J. 

FOR Inclined Planes, Standing Ship Rigging, 
Bridges,Ferries,Stays or Guys on Derricks & Cranes, 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ng rope of all kinds for Mines and Elevators. Apply for 
ircular, giving price and other information, 
lostf 



THE LILLINGSTON PAINT. 




G 



OF THE BEST WHITE 
LEAD, orthe Best Zinc White, the Best Linseei 



COMPOSED 

U - 

Oils, and the Best Dryers, Chemically treated in a pe- 



culiar manner, by which all the well-known good 
qualities of the above ingredients are fully preserved, 
while New Qualities are imparted, of great impor- 
tance, value, and economy to every consumer. 

Lillingston Paint is from 25 to 40 per cent Cheap- 
er than theordinarybest white paint inmarket.works 
more easily and gives bettersatisfaction. No painter, 
no customer, who has once given the Lillingston 
Paint a fair trial, will use any other. It will not 
clialk or rub off. It will not change color by exposure 
to the weather. It is warranted not to crack, flake, 
or scale off from bare wood. For painting Blinds, it 
covers well, gives a superior finish, and the color will 
not run. It is a splendid article for graining and or- 
namental work. It can be used with all tbe.various 
colors with the greatest advantage. It Iras no equal 
for house painting. 

f-illiiiffston Paint is especially valuable forship 
and steamboat painting. It dries with a hard,smooth, 
and fine surface, and resists water, fresh or salt, and 
keeps bright and clean. Masters and owners ot ves- 
sels will find it to be better than any other paint for 
marine purposes ; also, the cheapest. It adheres to 
iron work with peculiar firmness, and prevents all 
rusting. It is unequaled for the bottoms of vessels, 
as it tends to prevent the adherence of grass. 
Lillingston Paint is from 25 to 40 per cent Whiter 

._._ than the ordimiry best zinc paints. This is due to the 

use of the Best Materials, ana tneir chemical treatment under the Lillingston process. It has no little or no dis- 
agreeable smell, and is therefore especially desirable for domestic work. It will not crawl on polished surfaces. 
It mixes with colors same as other paints. 

Lillinsrston Paint adheres with remarkable tenacity on all kinds of surfaces, and is expressly adapted for use 
in all latitudes, and in all countries, as it withstands the most extreme variations of climate or weather, warm or 
cold, wet or dry. 

Lillingston Paint is put up instrong oil cans and sold by the gallon,mixed ready forimmediate use. Allyou 
have to dois to pour out the paint ana goto work with your brush. Any surplus may be returned to the can and 
saved. Th ere is no Waste. It is the most convenient and economical Paint ever made. On every $100 required to 
be paid for the best ordinary paints, over $25 clean cash can be saved, and a better article obtained by using the 
Lillingston Paint. Single gallons, for trial, sent by express to all parts, of the country for $3-30. One gallon of Lil- 
lingston Paint is warrant ed equal to one gallon, or 20 lbs. best white lead or zinc paint.costing, mixed, $4*30 in New 
York. Send for circular.o Address 

LILLINGSTON PAINT CO., 530 Water st., New York. 
EST" Tor further notice of the Lillingston Paint, see Scientific American for Nov. 18th, 1868. 



> ENNS YLV ANIA MALLEABLE IRON 
CO., Reading, Pa. Orders Solicited. Castings de- 



livered in New York. 



3 4*os 



OA A DAY TO MALE AND FEMALE 

>^5 U AGENTS, to introduce the 
Buckeye $20 Shuttle Sewing Machines. n 

Stitch alike on hothsides, and is the only LICENSED 
SHUTTLE MACHINE in the market, sold for less than 
$40. All others are infringements.and the seller and user 
are liable to prosecution and imprisonment. Full par- 
ticulars free. Address W. A. HENDERSON & CO., 
3 4os Cleaveland, Ohio. 




IniBDERiCKTOWN, Ohio, Nov. 2. 
LIPPINCOTT & BAKEWELL- 

Deae Sies :— For the benefit of all whose desires or ne- 
cessities make it their business to chop with an ax, I 
would say : Try the Bed Jacket. It cuts deeper than the 
common bit. Being round on the cut, it does not stick 
in the wood. Every chopper with the common ax, must 
discover that there Is as much labor and strength expend- 
ed in taking the ax out of the cut as in making the blow. 
This, with the Red Jacket, is all avoided, and from X A to 
% the labor is saved in cutting the same quantity. By 
putting in the same labor that is necessary with a com- 
mon ax,yon can easilymake at least thirty-three per cent 
more wood in the same time. You are safe in letting any 
honest man try your Red Jacket on these tests, ana if ft 
fails, refund him his money. 

Respectfully yours, 

HARRY BALDWIN. 

For sale by all responsible hardware dealers and the 
manufacturers, LIPPINCOTT & BAKEWELL, 

Pittsburgh/Pa., Sole owners of Colburn's arid Red Jacket 
Patents. 3 4os 




Factory, Trenton, N. J Office, No. 3 Jacob st.,N. Y. 

B3?" Branch Office for Pacific Coast, No. 606 Front st., 
San Francisco, Cal. 1 tf . 



CARVALHO'S STEAM SUPERHEATER 

QAVES FUEL, SUPPLIES DRY STEAM, 
O Invaluablefor Boiling, Heating, Drying, etc., or for 
Power. Safe, Durable, and Easily Attached. 

HENRY W. BULKLEY, Engineer, 
25 80s' 70 Broadway, New York. 



HELIOGRAPHIC 

STEEL ENGRAVING AND PRINTING CO., 

Steel Engravings produced by an Improved Process at 
one third the usual rates. Portraits, Country Seats, Illus- 
trated Circulars, Reproductions of Engravings, De- 
signs, etc. 

F. VON EGLOFFSTEIN, Sup't, 
133 and 135 West Twenty-fifth St., New York. 
3 13 os 



WM. D. ANDREWS & BROTHER, 

414 Water St., New York, Manufacture 

Patent Smoke-burning & Superheating Boilers 
that are safe. DRAINAGE and WRECKING PUMPS, to 
pass large bodies of Water, Sand, an* Gravel. HOISTING 
MACHINES, Friction Grooved and, Noiseless, or with 
Gearing. OSCILLATING ENGINES from half to two 
hundred and Sfty-horse power. All of these Machines 
are Light, Compact, Durable, and Economical. 1 tf os 

To Patentees & Others. 

OHEET AND CAST METAL SMALL 

O Wares, of all descriptions, Made to Order and intro- 
duced to the Trade. Dies, Tools, Patterns, etc., for all 
kinds Metal Work. Cutting and Stamping to Order. 
Manufacturers of Kerosene Burners.Lantern Trimmings, 
Stationers', Tinmen's, and Trunk Makers' Hardware. 
J. H. WHITE, 
1 4os 157 and 159 Chestnut st., Newark, N. J. 



H 



London* 4S Cannon street. 

" KOHNSTAMM, 

Manufacturer of 

ULTRAMARINE, 

mnrirtf'r n f T.ncrliaVi Tfrpnch anf\ day-ma vi ' 4 



And Importer of English, French, and German 7 Colors, 
Paints, and Artists' Materials, Bronzes, and Metals. No. 3 
Tryon Row N York, opposite City Hall. 1 5*os 
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& PEES SURE BEOWEKS 

MANUFACTORY 8c SALESROOM. 

73 SUDBURY ST. BOSTON. 



B 



a tf 



OILER FELTING SAVES TWENTY- 

five per cent of Fuel. 



JOHN ASHCEOFT, 
50 John St., New York. 



QTEAM HAMMERS, TURN-TABLES, and 

O Foundery Cranes. Address 
14 tf GEEENLEAF & CO., Indianapolis, Ind. 



/CINCINNATI BRASS WORKS.— 
\J Engine Builders' and SteamFitters'Brass Goods. 
IB 26 , 



$10 

21 IS 



A DAY for All. Stencil Tool, samples 
free. Address A. J. FULLAM, Springfield, Vt. 



iftitaWirfoia ^MxtxummU. 



E3F° Philadelphia Advertising Patrons, who prefer it, can 
have thgir orders forwarded through T- V. Carpen 
ter, resident Agent, 624 South Washington Square 



The Harrison Boiler. 

THIS IS THE ONLY REALLY SAFE 
BOILEE in the market, and can now be furnished at 
a GREATLY REDUCED COST. Boilers of any size 
ready for delivery. For circulars, plans, etc., apply to 

HARRISON BOILER WORKS, 

Philadelphia, Pa.; J. B. Hyde, Agent, 119 Broadway, New 
York; or, to John A. Coleman, Agent, 53 Kilby street 
Boston, Mass. 19 tf os 



DRAWING INSTRUMENTS 
OF EVEUY DESCRIPTION— 
Swiss, German Silver, and Brass— separate and in cases. 
Presentation cases made to order. Transists, Levels, Sur- 
veyors' Compasses, T-Sqnares, Protractors. Winsor & 
Newton's, and Osborne's Water Colors, Drawing Paper, 
Drawing Boards, etc., etc. A Priced and Illustrated Cat- 
alogue sent free on application. 

WM. Y. McALLISTEE, 
21 12os* 728 Chestnut St., Philadelphia, Pa. 



FOR FIRST-CLASS MACHINERY FOR 
the manufacturing of Spokes, Hubs, etc., address the 
manufacturer, J. GLEASON, 

1030Germantown avenue, Philadelphia, Pa., U.S.A. 
1912os 



PATENT RIGHTS SOLD ON COMMISSION 
by STEEET WEBSTER & CO., Atwater Building, 
Cleveland, Ohio. Best of references given. 26 6* 



FOR STEAM ENGINES, BOILERS, SAW 
Mills, Cotton Gins, address the ALBEETSON AND 
DOUGLASS MACHINE CO., New London, Conn. 1 tf 




2 os tf 



Reynolds 9 

Turbine Water Wheels. 

No Complex, Duplex, or Triplex 
complications. All such are costly, 
perishable, easily clogged, inaccessi- 
ble. Mill Gearing, Shafting, and Pul- 
leys. Send for Illustrated Pamphlet. 
GEORGE TALLCOT, 
96 Liberty st., New York. 



LATHE CHUCKS— HORTON'S PATENT 
—from 4 to 36 inches. Also for car wheels. Address 
E. IIORTON & SON, Windsor Locks, Conn. 
19 tf 



ASHCROFTS LOW-WATER DETECTOR 
will insure your Boiler against explosion. JOHN 
ASHCROFT, 50 John st., New York. 3 tf 



(tb -J A A to $250 per month guaranteed. Sure 
£jT5 J \J\J pav. Salaries paid weekly to agents every- 
where selling our Patent Everlasting White Wire Clothes 
Lines. Call or write for particulars to the GIRARD WIRE 
MILLS, 261 North Third st., Philadelphia, Pa. 1 4 



FOR SALE.— One Trip Hammer, in Good 
Order Cost $1000, will be sold for $200. Also, two 
second-hand engines, 30" and 40-horse power, and boilers, 
ready for use. DENMEAD & SON, 

1 4 Baltimore, Md. 



Leather Belting, 



Card Clothing, & Hose Factory. 
1 22 



J.H.Haskell, Baltimore. 



MODELS, PATTERNS, EXPERIMENTAL, 
and other machinery, Models for the Patent Office, 
built to order by HOLSKE MACHINE CO., Nos. 5:>8, 530, 
and 532 Water st., near Jefferson. Refer to Scientific 
American office. 14 tf 



BTJERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for all large Corporations 
and Manufacturing concerns — capable of controlling 
with the utmost accuracy the motion of a watchman or 

Eatrolman, as the same reaches different stations of his 
eat. Send for a Circular. J.E.RUERK, 

P. 0. Box 1 ,057, Boston, Mass. 
N. B.— This detector is covered by two U. S. patents. 
Parties using or selling these instruments without autho- 
rity from me will he dealt with according to law. 1 tf 



EAGLE ANVILS.and PARALLEL 
CHAIN VISES. 



MANUFACTURED ONLY BY 
1 14*08 FISHER & NOEEIS, Trenton, 'N. J. 

FOR 

Shafting, Hangers, and 

PULLEYS, APPLY TO 

STURGES WHITLOCK, Birmingham, Conn. 

Self- Adjusting Hangers, with self-oiling boxes. 
24 4* os eow tf- 







E COUNT'S PATENT 

HOLLOW LATHE DOGS 
AND CLAMPS— A set of 8 Dogs 
from % t©2-in., inclusive, $8. A 
set of 12 from % to 4-in., $17-30. 
Five sizes Machinists' Clamps, 
from 1 to 6-in., inclusive, $11, 
Send for Circular. 

C. W. LeCOUNT. 
South Norwalk, 
26 tf eow Conn 




"\"\7"ROUGHT-Iron Pipe for Steam, Gas, and 
T T Water; Brass Glohe Valves and Stop Cocks, Iron 

Fittings, etc, JOHN ASHCBOFT, 50 John St., N. Y. 

3 tf 



PAGE'S GREAT WATER FLAME COAL, 
Patented Lime Kiln will burn No. 1 finishing lime 
with any coal or wood, mixed »r separate, in same kiln. 
Eights for sale by C. D.PAGE, Eoohester, N. Y. 

34 27* 




RA. BELDEN & CO. 
• Manufacturers of Machinists' Tools, Iron Planers, 
of improved patterns and designs, Crank Planers and 
Shaping Machines. Engine Lathes, Screw Machines, Mill- 
ing Machines, and Gun Machinery. Also, Special Ma- 
chinery, improved Nut and Bolt Machinery, Trip Ham- 
mers Models, Dies, etc., etc. 
22 tf 208 Orange St., New Haven, Conn 



THE BEST INTHE WORLD. 

THE 

Scientific American 

For 1809. 

THE NEW"V0LUME 

Commenced JANUARY FIRST ; therefore, now is the 
time to organize clubs and to forward suoscriptions. 
Clubs may be made up from different post-offices, but not 
less than ten names can be received at the clubbing 
rates. Additional names, however, may be sent in after- 
ward at the same rates, to be designated as belonging 
to the club. 

The SCIENTIFIC AMERICAN has the Largest Circu . 
lation, and is the most Popular Journal in the world, 
devoted to Invention, Mechanics, Manufactures, Art 
Science, and General Industry. 

The Editors are assisted by many of the Ablest Writers 
and having access to all the leading Scientific and Me- 
chanical Journals of Europe, the columns of the SCIEN- 
TIFIC AMERICAN will be constantly enriched with the 
choicest information which they afford. In addition to 
contributions from able and popular writers, popular 
Lectures on Science will also be published ; and it will 
be the constant study of the Editors to present all sub- 
jects relating to the Arts and Sciences in plain, peacti- 
cal, and popular language, so that all may profit and 
understand. 

The SCIENTIFIC AMERICAN is Independent of 
sect or party, and its columns are therefore kept free 
from mere partisan questions. Nevertheless, its opinions 
upon all questions of public utility will be freely ex- 
pressed. It would be impossible, within the limits of a 
prospectus, to specify the wide range of subjects which 
make up the yearly contents of the SCIENTIFIC AMER- 
ICAN ; a few only can be indicated, such as 
STEAM ENGINEERING, TEXTILE MANUFACTURES 
LOOMS SPINNING AND SEWING MACHINERY 
AGRICULTURE AND AGRICULTURAL IMPLE 
MENTS, ARCHITECTURE AND BUILDING, WOOD- 
WORKING MACHINERY, BRICK AND TILE 
MAKING, HEATING APPARATUS, CHEMICAL 
PROCESSES, DYEING, ETC., GLASS MANUFAC- 
TURE, HYDRAULICS AND PNEUMATICS, MILLS 
AND MILLWRIGHTING, MINING AND METAL 
WORKING IN ALL ITS BRANCHES, MECHAN- 
ICAL AND CIVIL ENGINEERING, GAS AND PA- 
PER MAKING PHILOSOPHICAL INSTRUMENTS, 
HOUSEHOLD FURNITURE AND UTENSILS, RAIL- 
ROADS AND CAR BUILDING, PHOTOGRAPHY, 
FINE ARTS, SPORTS, GAMES, TOYS— AND A 
THOUSAND THINGS OF INTEREST TO EVERY 
MAN, WOMAN AND CHILD IN THE LAJJD. THE 
PRACTICAL WORKSHOP AND HOUSEHOLD RECI- 
PES ARE WORTH TEN TIMES THE SUBSCRIP 
TION PRICE. 

Super lt> Illustrations 

by our own artists will not only be given of all the best 
Inventions of the day ; but especial attention will also 
be directed to the description and illustration of 

LEADING MANUFACTURING ESTAB- 
LISHMENTS, MACHINES, TOOLS 
AND PROCESSES. 

Inventors and Patentees 

will find in each number an official List of Patents, to 
gether with descriptions of the more important Inven 
tions. We shall also publish reports of decisions in 
Patent Cases and points of law affecting the rights and 
interests of Patentees. 

Teems of Subsceiption :— $3.00 a year, $1.50 for six 
months. $1 for four months. 

To clubs of ten and upward, the subscription is only 
$2.50 per annum each. 
Specimen copies will be sent gratis. 
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